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The present invention is generally directed to s ysienw and methods for 
, ! > n i as , ; s 5 p Wv 

Qnalit] x 

5 v > s > v ;< i O ' \ S 

5 

Ihcdeulep* < . <» N w. 

< ! o ! i . 1 ; . > t - v , < - \ - 

digits! assistants (PDAs) wire a; > fciemef d.e\ ices, etc , is ieadiog to i \ an sty of 
U) achii < s ^ > , t! , x v n v e^ ><T' 

of these new a s v a products ensures thai f v. public will v s . v to increase its demand 

! I i - \ 1 ! , 0 f 50 M tt 

systems ;h S sac c W \ o e ^ . s v - a o/ io v «U real 5 mo and non-resi 

time multimedia iransfer across ioiegraied networks. 
15 [irf un'fti < * ^'IM > w »ot t «a ee,ncn 

< » « uu s i v «. «. d t. v ^ \s s n j t , h 

H x s t v i > o> - * > n i 

simple. The ph&aawenal growth of the Internet shows that this approach scales well. 

On die other hand a recent years, i IEEE S02,l 1 wireless l 
20 r o 4 ' Wi s , , > ^ u i a i < < v. dl < id 

wireless are* f s ' 

mi ^•ihen l u ,x K \ o u o ae <« • in - .vr wo, The IEEE 802.11 

W > K J - •> > . 0 5 ^ 

Mod * « i ol "4\h\^ ,i o s u« w - o * n. 

25 M 2 1 v \ * » 1 i i me as 

.oa .wuU a\ - rxa s ovw tireless local are a < ! WO 

w-a iH^F$0 N Ik<stand>.ew o i ow< $ < n tVt img 

s nd u ! >pt«tmaQo£* U h ^ * ! oiie -< ru'cs*- 

int«sropejv.hi:u>- across home, cttteaprisse, and public access networking environment?, sldl 



8 estates thai meet the adque tje^di of each type of network. IMIkeoih i v hdess 
os.fo.. IEEE S02.1 k> is the Erst ,>;vkv standard that spaas borne ami business 
< < u ; t v * v it ! x s - s s N I \i. s i i 

stars * \ ri e .; tab * > mg i ! >a.ch. lit} with the Iegae> si i arc 

S E > < < ! , <. <. % b - , ! 

nhe*< xeico Uv , < \ i v i > ! v > 

< k i i 1 ^ m i i > v s x 4 

capable home networks as art easeraml mgreditoat io offering resitteiiai <. s <. - value- 
v ! ! i so i ~un1 i - v s v 

0 1 if , . , - 

io v?iUt : \> 5 ^ < 1 i \ w 

'>iomu! u - -i $ * f ^ sk < , - v, s u t - o.is t o » . - x 1 hae ummk, 

x x f ! ! S ! imEih Iin fj t Oi iimx 

Ox t ! < • > ^ pt. s s - \ ! ni ou 

15 to v. - - - ! - 1 signal to achieve* QoS provisionlcg does aoi create tek < 
bauraTH . , to ~ cci a v o * <_ s « 

Us K'i Q s , ) < < j , i x iiui^ow 

the eumsat IP "best etlhrt" service; 

One. v i x > w < j ! Oon \ | v t s * c >w > >ii pMkuh 

20 ) i S N Is v ( > 

eotumumeaiv AxM^ned y " 1 1 x i.irrbcof 

ensl-E>e <. y \ s i 

n , < i ohxarioutieedis Tl,i < o < - at. the 

s - s ^ x <o v v \ > x s no i o h Manages 
25 iSHVE u n\ \ \< -ox-onmeafe. 

The ehaheoge of arry QoS protocol is io provide d^tEoeubated delivery for 

m hvaiua f x ! ! ? u x R\5\cd 

Lxei 0^ ~- > . 1" ! x° i - ^> x , a !0, < ^; 0 oE s v 5 v iV p ^ t s a 

^ x O x 0^ li Cx ss 

30 x \ x xO t > < i^l -• ilc s " 

V u ^ "'I \ IO u'l . x \ s x ! fp S - » 1 ^ 3 

ich-ex v t s * I > x 1 x ! 1 0 > > 

>et%veen the N ^ ! « layers to provide QoS eis !soa«es< 
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art to traasforra i wireless local area network ( WLAN) <. a QoS network within a: end-to- 
end QoS context 

There Is therefore a need in the art for an aypa.raa.is and method thai will 
proud. ipusvJ 0 > s .VS s dmg tor an IHr ^ x v " -r keeu^ 

5 f ,S < ^ « >v5 W v K\kl"l\ N ^ 



i' ' ( - md method \oi 

10 iW.K'i I " i ,^ o?i vtc . n>~w AVIAN) 

fii an advaiilsgeoW'esstK)^^^ <?f ^.jafeserit invention, the apparatus of the 
) u > v ! ^a-idKeo nnwkln m ^ n, 

lUMw \ k 1 i s a * ! n i ^ s 

15 u * x * Ssig dmgesiahh h ! > ? s sent tc 

1 - ! i ^ N X O ' 10S s \ 

$ ticm a hi \-\ &m i sources wirsli <eS talkm and a db&tr a <• - * . . on ^ the 

- ens > O 

p vV < " ^ U s\ ^ I 

20 ^dti < w , a ! .JasecV > s s<n > 

'v ' <• > ! Mi . »o m ,,,Qu^ 

i v v n n ^ \ \ > \V S n n \ 

Manager (SBM). 

"Che presets invention also provides an apparatus and method for seltteg up 
25 voce > s v ^ ' . v > l o) s <k,sQ»N 

< ! loc I aua teh" a 
^ •> i ■■"■a . - icfivx a ,! a "M n n>s , \ 
na u as p ?\id<ng Qualm <Ab t. - a; >a nae < ' > a a - ' j «P 1 \\ k >r 
-Wee?5 Central (MAC-) layer in a wireless local area network. 
30 i" no i ! ^ j 1 %<. ^* aan do r <ppa.n -^ik! 

aa <.<. rsscc(Qob)drwa^troatasigu ) ; \ i "> ? 

•v , - Coesro (MAC) layer in a wireless local area network 
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1 o xx v. o m\ cm o<s - prov n\. <so <i^r> u J 

method for providing Quality of Service iQoS) opstmaro dgoaimg for an IEEE 892. He 
M vi'ii \, sun 5 1 \e h , s o ^ scnif>\ 

iiioK. ! i ' t ' ; \ x 

5 '<> i k » s > ! u x k \ a 0^«^ . > Co--:* Libia 2 

K Xu »i ^ ^» os ^ '\,v ) . > m ^; v '..M^i network. 

t fa v I 1 I i ! , ! , s \ , 

^ * ! m^es offer 

K 5 i *OUkU^t>A-UUtt. 5 hi X O I k\ Of I ^OJK piHXi tlisJ Ult. 

c embodiment disclose 1 

5 v. DU'pt rp t SCSOi < s o < 

sv^l oi j I stum and acope ot *ho 
1 5 invention in its broadest fonts, 

1 x i < . \ v f I i t ! o 1 

< 1 1 v > T > * < 01 * .j 1 v houi ihis patea 

eo, v 1 y , * \ * ol t 1 x o 

1 1 ii is laclusive, mi: <. > atcdwiflT 

20 si , i t ; iu <n 

^ 1 • ^ < pie too? with, 

x io ? , - ^ \ ^ , v. , h^mdtoor 

I >< essoi * x 

25 j % > ^ > i s 5 v > , 1 Mi i t tU 

1 1 \ ~ "5 ! v. ,s , \ 1 I 

<c>u.\ ^o r\o \ e ru ih ' v n.ee"^ \ o 1 

fo ' s< ^ , ^ < i fo m «b i 

those of ordinary skill -bathe art should wiersted tfeat in many, if not most iastaaces, such 

30 fo 01» »p|>l k>p-0 , ! » m!U< <. ! 1 
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For a !):■■!{.- complete understanding of she present bo codec, and trie 

is % v a- os v u/jt r 

with the accompanying drawings, wherein like numbers designate like objects, and in winch; 

i i s s t < v i o sen cess o vn < s 

5 local area neto oris s W'l. A.N ) coinprisLng a host, a distribution system, a first Quality oi 
Ser's > ^ k < t < I n ! con ity of Service (QoS) bask 

set; 

IK , O i O l< 4 k S 1 ik < ) v v S U Vfv 

layers; 

10 Fig J illustrates an exemrdas < 1 QoS 

m j > s j < * ! - ^ontior 

r»si 4d ! o ^ p <; art Resource 

t\ s < 1 < . < ^ oieaieat; 

Fig s 5 s exenn rchncvOxco > »k\o J 

1 5 Bandwidth Allocator (BA); 

sg > hisiratesa exem; 1 < » neol m n tri > 1 

Allocator (BA); 

Fig s 1 45 ic a puor an frame forma or)!? ^ 2 eQu *\ofS>i\\ 

(QoS) data; 

:20 s t - - f . . «. > - a? n aa it ft SO"* \ \ « >' i 

Spec 5o \ n com 

la, <* o 1 nK In ! ?y i * o ii 
,n In, { > : N o c\f\oe . ' > a ' na „n o i on <. ov ^ \ ! >> * \ MAt 
signaling; 

25 h<» M to . i - no iv no in j dw ix <u> 

^ k t i i i s f i 0 a 1 ! ^ b, ti 

signaling; 

t fio i s fi k! > j f 

tk-tx durer oi a ovl" ' o v p * 4 » . f « ;o ^oavan* Hod v i < , \ \d 
>0 signaling; 

is 3 char 1 dl a> ! - < < ^ i m *d v< s 

emb eat of a method e present h aionfo >strean tt E802 U 
signaling:. 
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Fig. 13 is a Qiovy chart illustrating a first portion of an advantageous 
embodn urn o+ n en \1 A < <- t ' !e \! V 

signaling; 

hm 1 i I ^ s ' s^o«d pernor el < 

snnaodhn&n t i i 1 e . , IBEE 802. Ho MAC 

signaling; and 

1 ! 5 « ' > » h> i ant geo « 

anvrhodol oprcM. i > As < . ^ 0 » c Alnee 

i < l ! I ! ^ i \ \, xv 

signaling. 



i ciusA kV\ j 
M r «» document v scob ep As manci tot - on of foe 

pu^ow >e n v v oi \ 4 10 e ' >e 5 is. ? », , ii; iuiVS 

limit the scope of the invention. Those skilled ha the ad will readily understand that the 
pnacjpies >} e > . % > is {i \ aivad- 

n&woik system. 

Fig. I illustrates an exemplary prior art extended service set 100 of a wireless 
fed armBeiwork I'WLAN). Extended service ser 100 comprises hosi U0, 
distri b ution system LIS a first Qvsalit] t vua < 

second Quality of 8m ice (QoS) basic service set (QBSS} 140. A QoS bask; service sot 
(QB^S)compn<,<- a wa > , , \h 

S v > * \v j ' 1 O p 5 U < ! < 5 v . v. !0.!,!r \ 

QBSSo Ace a ;k or h may be connected k list A a o ypicaily a 

O n ^'v 'O Ml ii \ ) 

Ah\u!oo ...^ ..(^^ S ,> sp- od\^ s». v e! - JoSsi 
is cormeeted > a 05 0 ^ system. The QAP rancdom as a bridge between a QBSS and 
the distribution system. The M AC protean, or a QBSS may be tally distributed or controlled 
^ > cvut al ^m ol t H ^ < s \ A lS > wvs <, , , * , 0 

120iseooae( nsysf.cn > >5 and QBSS 140 as ormectee o 

ition system 1 through QAP j i »BSS 120 tun a QS1 V Qan 
QSTA 135, QBSS 140 inrtlier comprises a QSIA ISO and a. QSTA 155, 
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? 

* -a s s lasa ,tesst;\en prior ? 
1 ayers re \s ell kcown in the art aid are isicliidixl here fir reiercrho lib ont 
\' moJ ^ vo v \ 1 5 I ! s 

5 M > t , x v , t , ■> \ > O < O , ! " 

t lus SOx i , id is v,' " i s ,) K> 1' v ^ ts v. (CK>V? 

f ^ ! x ■< I ?f \ ■> 0 V t - Sv i \\ > ^ 

UfCl f K i I s j s \, 5 -.sjH 

3 10 extends Oora the Application Layer to the Physical Layer, The Physical Layer is 
10 represent© i yer Convergence Pn toooi (P CP S aa< do 3 , 1 

Layer Mi (PL* J8( vi AC Layer 335 is lo< > > < 

O m crgerc e Protocol (PI 0 P) 375 M *,C i ayes Mt nagetu 

S it s i < s , ! ?( 

the Logical Link Control Layer (LLC Layer) 325 is located above MAC 
15 Layer 335, LLC Layer 325 comprises Classification Entity (CP) 330. ^.o % * Layers 
320 are located above LLC Layer 325. Application Layer 31.5 is located above Intermediate 
Layers 320. 

MA.CL-ayer $ ompaat oo.o or 355 rid Coord >r355 

u x n « U C i < ii } I < i ' 

20 Fn^UoitUTX S \t P i ' i 

B mdx dt V i \ Sched ty (S 

Deyjs , , v ! « , v t >s > < , > < s; s ( 

<ioo(MiMF)340 iv. . K!-, s s< u^FAH 

370 is capable os^w in ... with PLC Layer 330, MAC Layer Maaagement Function 
25 \i\ \\ jnas < i'v:l iMliO'! 

in order to provide an improved Quality of Sendee (QoS) signaling for ao 
?U \. v n, *• s< a > , ^ s w 

f\\lA\s. no -sL^.t **n) <. I 

s x o ui i i f asi 0 ! 

30 ion v s , ; slSVP) and Subnet Band* i m ^ < , < 

roaona i v * and the 1EEP 802 J le MAC perforins inanv> i < ; t such as 
assigning differs ail sea o.- io ondaeso v s aid sehednbu w e > 
Jdtenau arenas. 



s 

h :;k >, >o o .o- v V, \C t <,> N < cry knpouam to cm QoS 

iafotmaiios} not only fros> hi gher layers to the MAC but also between different MAC entities, 
\ iciwitulrto? mm^wkx- e h > Srr it etk 1 Ode 

1 iphis smiths s t 01 QoS architects. A es 

is a central theme among QoS s \ mres 

Tte appat m . lis applicable d t * 

types of scaling (« g eut to en signaling, M \t. c 

1 1 ' ! ! \ V 

io < s r 

t Rescue H oeoi(RS\P) 

Fig. 4 illustrates ; m| j >rh art Resource 

known in fee art aod is U < here for re&re&ce. 
j-S Rsscrarce ReSerVatkm Fmtoool (RSVP) is a sig^imj tvotoc ? uwides 

! ^>>^> f ol v rcdts ii a o» the IP networks TksRS VI 3 i « «» > t< p o 
all. QoS technologies, for applications (hosts) and network elements (routers and switches). 

S * UMt t t l« v ^ i UK t t t , X I 

20 n m,c po kl, s n i v,*on jp to ot v » 1 1 <« 

> and details of feedback to QoS es biedapp ens id users 
The host uses RSVP to revest a specific QoS level from the network, on 
behalf of an application data stream* RSVP carries the request through the network, visiting 
each node that foe network uses to carry the session, At each node, RSVP attempts to make a 
25 resource reservation ibr the session. The mcc u er s ^ 1 , , ^ ^ fe ,v bich it 
murdM k ,0 „ n oi hove <. ^0 1 c. Us t u t 

^ 0« >v C > 1' to if ; „ i^u tOM\u 

« scn ' ! CIV p daemon 4 oni mies v* wo local decision modules, 
e abn ssione^eoh , ^ , , , <. > < o * < 5 < co 5 . 

30 1 ( ^ ^ m i0s< t hot 1 I < O v ! Ilviu j 

Si <^ IKpolaio k f"<«w<uj f . iu s^ la^an b 

^ ^ t reservation, li her eh fells, the RS VP r Sretiui 

j 1 0 the application process 440 that origi Itherequc If both c bs 
succeed, the RSVP daemon 410 sets parameters in a packet classifier 450 and packet 



\ t. w s v. w hf uiuod Qt'S ih ^ \v \^ In uestle^hs 

each pacha aneMlv pack > ii^cm to^ehKvethe 
promised QoS for each session. 

A nn a > I ! . h v <■ ' v N N - W 

5 n f s | i ^ < j s h o i - - I 

k , < ; ^ v ranch offee 

l U fou t ^ > x s < , , < o 1 v i , > 

v \ ! u ! oi t u^>^ n > ouml in 

10 rfj >oer d e - . J^s ^ k-i 1 ^ 1 > s Vernon I , Fractional 

1997. 

The process of the R5VP end-to-ead signaling works as follows, 

(I) Seeders characterize she outgoing traffic in terms of the upper < lower 

\ \l ' n n 1 v t t > " 

Baoir RSVP-e»ah!e<3 router along fee downstream route establishes a PATH stats feat 

' , { > > > I \ ^ < < ^ ! 

(2}Toma.k'< ee? > * 5 ! s tU a 

20 s i ' m 'I N * ! ? M > 'u 

KoPI v * fe >wv i V\ .>t\\i-«. -\> .el. at, - tU* t\ , e .«tVn *v ee ew so controlled 
\\A <v . m aantr< 5 - u a « < • rharaoietizss fee -gaskets for which the 

t u \ K* ag uvck so*, i a* n ">o { ■«•*■ toed amip >n ot ucs Ih 
an»ifJkr w . > , , i . w , S ' oukts .c ah AotfiOowos 
25 n s > iw xV l v 'uk sms wh. reeenvt wanN fe onmdioo 

»< ; " i n t s ^ ' u ! f * ! ! 

difffe&ut QoS requirements. 

(3) When each RSVP router along the routing path from * receiver to the 
vsriKkr u w ^ N v m rw ti ,7* * KetKV* the 

30 request indulfeeua Ik cs-.k cs-koos f^c o. * > ^w>i hcrause of lack 
e no * o ut e ! > la . u s i vO ^ I e; 

accepted, the router $«Ji^- : %8!i3R^V:|i3^^::t3^.A^ ^stream router, 

(4) When the last router, i.e., fee roater between the source and she second 
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c;-nlhi:i. ; i:.^n^^:;.'u: back to the receiver. For the multicast ca?c, it is hsc pi ae -a h.-ro 
merging of flows occurs. 

(5) There Is an explicit teaodewa process for releasing the reservation when, 
\ f x < <. ' s o ' v\ 1 
5 RSYPe abl - r*o r> - N xx > - ! - > ^ % < t 

controlled load service. 

I X ^ l \ O- . . O > \v ^ > ^ s V x v 

u A i U > < v - '! i v N ooo on 

end-ao-end queuing delays by o ' sm die parameters from various -network < a - 
10 v tooi t s i , ' - ^ K 

parameters. 

Theconttol s v s mvikrr totoe'ta^Ufllot 'wuv ove 

(i v , ! condiboos. Rcbcc it is better biae "best eheb" 'but. cannot provide strict guarantees. 
RSVP uses a. token-bucket model re i \ to*, a t its upm cuum queuing 
15 algorithm. A tokernbuckei is designed m smooth x % ofoutgomg tmble, but unlike tbe 
k <.\ b evx x ' . > ^ x ! . b , i v. it kK of tuBv 

kolii > V x t v x, < * N 1 > 

kVbl l v x C 10 > T S1H > lOv is ^lo)Vh 

rgps -i ^ 1 t » x u i a'Ko \i 

20 m v la v <. f i 

Token Rate, Hie I ofceti Ron. Y'lsth head * i e 1 

x \ -~ b K i 5 x i\ ilo\x 

•> i |n , *< » x > > e i x x. f i do ik. d UMtCtV 

exceed die sustain able average for short periods oftrme. The Tokea-Be.cket Depth also 
25 v < v v i | c i « i nx ! 

Peak Rale be f t baa- * > ' ^ommn- h i , a 5 ^ a a u ol < c 
so x M ^ ! x _ xi < a d i 

bLu 0 5' t v moCttv 

smallest packet generated by x seeding application. If the paBkct is smaller dues. u° it is 
30 treated to j ol si e'n 

i \a V! \ h ^ x S n 

biggest packet measured so by tea 

dm v til K* seen bciow, these piBAmrfers sfcouLI ^1., i 
of IEEE 802.1 le QcS support. 
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a 

2- Subnet Bandwidth Manager (SBM). 

' \ s no. « i > 1 as da vc - i x >e QoS sesnat 
end io ; nd betweeo the sender a»d (he receiver. This means m < cry rouse; bad e ;do« 
b i have support for the Q < ^ s IK dc e receiver hosts 

5 labte QoS > ; >lk , i in era < tx&hk 

.< r . behalf of the applications. Each open systems u i o (OSi) layer from 
1 1 5 5 '< x » t>l)!' < < vcahmhnrnn ov 

i « s wl (I IN) uus en >ts QoS sot i ms weave high 

priorit> treatment as the> traverse ih network media (t g., host-to-host host-to-rnnter and 
10 routon-to-rooter). 

LANs (or a subnet of LANs) arc normally composed of iayer-2 and 1 
v \ f > devices , as Ethernet swhehese bridges, and Ethernet hubs, < hence d?e 
nho mkS ^ N j n a - , x ,<s \ < vb ,ie 

havdv 

15 = 1 * ' 4 es - 1 1 dt ifi real « 

11 x >^> '-"v «. ^ v. o n,^ > 1 x iotQsS 

! - tM o com r ceharasms tot t a k d ilereottadon 

TheXEEB 802. ID standards define how iayer-2 devices such as Ethernet 
switehes can classify and prioritize frames in order to expedite delivery of real-time traffic. 
20 The Internet engineering task force (IETF) for integrated services over specific link layers 
* xv 4 * u"<n kyerQoStolayi ; . > e oiechatusm 

Ting is caUsd Sited Bamhsidui Maaag< » (SSM) SHM ,s h r 
that allows > 5 j 

Xi \ n-QrS 

25 protocols. The fin n < j is SBM s thai, ad trail tstf 

through ai kdv «im SBYk, >\ , < v -u <n x < \ . '\hf., 

0>Bi»*o<\ , \ti <\t < \ o«x\ * > = u uatai r#<j 
1 * ! o n j ^ e •< T \ o ix <, > i 

tesetavcs oso 1 „ 

30 - x f ^ * < Iodine reside in every end-host § 

higher layer -Ten p otosol >a a; e ers ice » dfeg to administrator- defined po!k\ For 

ev a , k i» uwd v n ; doAT , a < ■« \ioei . arm 1 ST h , Us|\ < > \ hu p , 

values to Iayer-2 prioiity values. 
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The location of U& Bandwidth Allocator determines too type ofSBM 
arc I tx « tve pes 01 tr< h centralhed or <. m N ~ 1 

Lustrafces m exempl rcho \ I cent* edB Uleeator (B A) 5 

Fig. 6 jllustmtcs ao exemplary architoctorc 600 with distributed Baodwidih Allocator AAA 
5 ot< h i 1 b \ 1 i > n , v i 

Ft < < ! > knows dAaAed here a Aeoe* 

! > ! s > A 1 O i ^ 

requester okAuAS A orA A > A - n >tvu^ u *vA RAYP host/muter 

comprising Q ; N c xiute-S3< MAC layer 535. Lai 

10 < viu An s i i ! - 1 < f v 1 ^ v t* ^ 

mat eonnu > " > < i \ 

551! «1<kvu» < * I o. r 2 elertw AiS Ce.tiaKodB n - ' \ ! B A AAs 

<. i ,! i ' ^ t i ! NNN siO)) i< lot 

Requester Module (RM) 5.15 md to Requester Module (RM) 530). 

15 I t ! ^ 5 p! 1 ! >S 1 

K^i, . < 1 % < * > i ^ J > Oi 

el«r<.*rtt>-Oaad . ,s N , ' 

connect t! ' \ dsts 1 i U i i i > 1 1 

20 ! H ' A 'a . tw ? u , > < u \ I \ i iBdti 1 " o^ 

COUpLd to A< 5 f j < o • H \M«v» 

Distributed Bandwidth Ulocator <BA> s y«r 2 rfa iboic 

Bxncfo idrh Mn > o < * A A 5 >->>; pAo *. < d, j,» « V t l <> m» .md to DisAiboted 
Bandwidth Allocator (B A AO. 

25 s ' ' > v ^ 1 1 m o 

seumeo o !\ \ n - i ^ 1 h th A. i s >> M 

O \ v , v. >, v. S • * < N > t ^ A 

■> x out tpie>en Oocn .cmi 1 H beu 

li^k-'sA o t > vv t \4Moo o sJotsed 

30 ^ < S i t \ i ) i i ! 

>rograu i dUertA M hao dvpn> i ^ til I 

e o m! * ! > ux x s so ' ! v. t e ^ !< A , o I I be <^ 

A) I A-! k. 1 1 > A mi n v h 

segmesd:. 
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v?s *k r*SBM chun u e , . -n "S\ ?-oa^< bL end-Lf?i or souk-) a>c-Ik -or *he 
PNB\f ^ no n , \ s o <. i 

U I 3Bh-1 \<\H a whic - Is he served multicast BE address 2:2 kO.O ? 

i) v, s v > nig i PAS \ - , . , s iBM o a* - I to t\ i 
5 C- - f i " i This is a reserved multicast address given by 224.0.0. 1 d rather than 
to destination 'RSVP address. 

(4> Uro i < ^ x ! ^ ^ v , ^ t ( , 

the bridge, stores 1 layer- 2 and iayer-3 addresses don) which it came, and puts its own 

< \ l , i v \ H s v n n % 1 \ U 

i() i\ S s < ^ I ! ><!-,,',< < x ! 

C5) When sending the RSVP RESY message, a host s sit to the s \op 
which is a DSBM taken from the PATH message. 

*OiDS°C< < '< > i 

! - ' x message 

IS 3. IEEE 802 A i e MAC far QoS. 

. > . v r ' * v x ! ! s i s ^ t k t n 

(QBSS). The IEEE 802 J I e MAC defines a single coordination function thai is called, the . 

Hxh; ni U 1 < 'i s t » r 

20 ' < <ai v. f F < n i i i s ' < ' > t t ^ ofuo 

. j\, > s v, i oddKtrhuted coon mti< a(B'DCP) st to tht 

,\ i ! i . s Bledsoe 

!o l , e i ^ > a i v i <, kv v ; e CAP 

A HCF (Vol. i Based Channel Access ( BDCF), 
25 The BDCF is based on. a iisten-beihre-tatk protocol called Carrier Sense 

M * p\ v ev ^ oj s N \ \ ' <n\' boomsnnhwi 

die hn * <. * u t <. 

\ s v i i i 5 "i. a dx 

i ul ted< i i < , , s s , ! k v , v ot n^ <. el 

30 mcdilBB thefts ! , t o u Ov* > < v x p$o i .L m ^ ih< 

}J ^ * n J S 1 t ^ ! Nt « )« 'i t MWV-^ 

With tire 1 Ci MAtd cars, have roltiple qtmm llmt wark indepetklerdiyJn p&ndle 

tor different pnorbks. Fraines ^dti-j ditterent prsordies n, r ,r\u r < different 
^Ms s \ o v li *o e v th t i s oi« ^ ts 
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i i IsKiH ediaaaelfor probabilistic ly shorter period fhm fi es 

<^hvn mi» \< \ ' ^ <- ? " > < e i K< no 

t ^ i t i lO t ^> > ^<-0i v. ' ^ ' I | ^ ^ 

B. EC? Controlled Channel Access 
flit, uiutio I i i. , r <• 

proto ich a OS t it idh umewhenitmcen - p xa Cam Con 

he.Hi Vs the QSTAs « tend J c ^< on! he EDCF ehan icoess f dn 
?U k s '< ^ N t subject to 

to < m o to n ' ivt QS 1 A 

o\ 1 \ Uk HC 

n > ( rX< S?> to the QS I A, whs e a 3 X.OP represents a 

specific amount of lima dosing which die polled QSTA, called the TXOP holder, assumes 

oi oei i ,>m pol tM t \0 , v ^ k ^Uioolar polling 

frame, That is, during a polled TXOP, the TXOP holder can transmit multiple frames as long 
as the total duration for such transactions is not o ver die polled TXOP duration. 

Thanks to the centrally controlled characteristics, fts HOP can he used ibr the 
so-called ymmetemed" QoS along with prioritised" QoS. To support the parameterized 
QoS* fee EC and the QSTA (or QSTAs) sot up a (iay@i~2 witless link) stream along with the 
i aftlcclu tv icsa dQoSrec meets of the partk t m. Dm such a .stream s 
to p,t v empts to grant the TXOPs to the corresp S 1 « ■> > 

from QSTA to QS FA x fn.mQSrUotk < f itofiwnHC 

, » x t on H> v-to v vp .in v ; am <tuel a 

fiaamrte ✓ < d n >n * Ihe * > tto. M to > . mi ^ - v f 1 > vd - tV following. 

4 IEEE 802. ! 1 e MAC Signaling. 

The U 1 P ' to MAC N - dvfun\- t i < ♦ rem o i oi stouaUrig. One 
tjpeistbt ^ Imer-STAj 

i ; > v o j ek i i vtwee j > r» unacem ototo iSMl 
=HO and the MAC ir^Viauuaoo l m « ^ 4 n\H * i *l Kat h. 
,o»flii'\ o ' mm e'-T! to< ! > < . inu to 

, 5S i\Cl u Mto Rc < toTs„ > * »iv o to ' e r>^\o t e to; 
towato M * \1 Ml~ U0 ^La- * ^ wot ueicM\s 

c nines n id \ j to-SS ofau «H " ^21 ic \ ! W. f > < \ v the 
comrntad.i atiom nerwe .e the EIC 355 and QSTAs using nrasmg^noni frames tor a stream 
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,? ' i i^loihv V other in*ra ST A sj^rwiwg t\js»K K \ *. > , hoi 

< oattoiCLLC | 325 am « MAC yet *35 

A. e » * a ! ~ Jot^ en 5 1 C VAC 

Bach data feme that corner torn the LLC 325 to ibe MAC 335 through the 
5 M V V v * »< j s t j» v * \ T 

Within t MA ^d ojlkiil . leaifet fDV The TTD vatocs from 

owt'rttxN ! - js i v ot i i <• K 

] be aire a ! » ten \ o «o» o o i M ^ ee \ a * . o Cos based on 

10 t t a IP < < , >»t-ponoi ui aOn 

t < i \ t j >> i ! o tlD is jus ? < 

v i n t 1 f i rattk s i r ' ues 

povuiui^ s \< > - n . » i < - ^1 . . ^ 

15 i HO 355 .-a *« 0\ p — ^a; . C^ I Ats) of the traffic stream* 
B IT A Sigaa 1 M'LMI 

. The SME 310 and the MIME 340 interact for a number of station/layer 
! s < t s . , i s . » n y c duw QBSIS sc nni re , *. 

Access? 0! o( so< t i new Access Point (AP). i 
20 imciio onsidcr the ctio between the SME UC am! the * ! J QoS 
stream setup. The M.LME 340 of the QAP has two QoS-telated entities. They are the 
Bandwidth I »• vMj 345 and the Scheduling I x % pO > ^ » i'he " oJv aUL Maaager 

x j utgteckofihc s \ ^ \ dulmg 

Hut ^ \ v r ^ N • N * ' s s - h e s h <. 

25 streams, 

v »j x i ^ si; y > 

he bAi * MlV^'^^p t k Lb ^ no t ?n tap 

V \ \ x s j v «. > , i ! J v^l 

a traffic str&asn setup. 
30 C. MLMF. SAP Primiti ves, 

( H MI M \ \ s >'i^ esth-sc > SME J 10 to 

Mi Ml U« to nn , „, t m a ^ ,mi rr t ^ - v« u ick *■ UnH|anor\e 
requests addition or rood-. fica lieu of a traffic stream with a specified peer MAC entity or 
eniihes capable o o x s ^ m o <. QoS trafh c hmtsiOr. 
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(2)M KD >TS.cem1 S MI-AD )TS.c i tn s v t > \ MB* 340 
to SMI oi U £ i s in of as mn igexn« m.e. This privnidve 

Morais the results of the traffic stream addition or modification aftompl wife s specified poor 

V \i rClOv 0! CUUOOs, 

5 (3)MLMI 0>f - idicaiioo, MLM.1 VDDTSindicalioa is soot by MIME 

0 o ^\ h ( < i i > ! v ■> ^ m x n ^ 

! M \i M s ' i « . * ! > v U I v U Us AHUM 

1 <! V V 

(4) MLME~ADDTS.rc»poTKse. MLME-ADI>TS.^spo»se is sent by SME 310 
10 < o> | i cab-o roJ s ^ v * v ' ! 

specified QSTA MAC entity. 

{ 5 i M Mi 3 MS ? Al i \ M 1 v \ v U3JS request is sent by 

* > S> si j N i 5 i Is ^ 

! i 1 " S - 1 ! lis - „ ! 

1.5 periodically or when a QoS flow is initiated or modsied. 

(6) MLMEA¥MSTATUS.cac.tlra.t MLMEA?MST.ATUS.coiifimi is sent by 
MLME 340 to SME 310 to .report the result i» response to the M.LME~WMSTATUS;reqnest 
primitive, 

(7) MIJME-SIDBSTOAM W-Q(JERY.requesL MLMB-SIDESTRBAM- 
20 ^ » M is sent by SME 310 to MLME 340 to request h u> « s 1 \ u 

\ < nljcvahietumsTJ-s * s 

QS LA 135) so the same QBSS (e.g ( »BSS i 20) il - pj c sit ve ct ataui *h - fra oo size and 
d an m p < 1 i i 1 *>M 

PATH R! S x > messages 

25 <i « vo v \ ^ -,TUr \Y-m\ Ql P3 i choose, MLME~S1DESTRBAM- 

k J i v , s , « r s \\ ^ ^ t ^f-.-.,? ? , 1 kK s n 
transtnissiotvrat at u hied s; source QSTA < QS'J \ A0< fo ireani to the 
destination QSTA (e.g., QSTA 135) in the same QBSS (e.g.. QBSS 120), 

p-BMiH! -1C 1' 1 l^h Kwn^ n IDAS I VM 

30 BW-Q x i di< o tiii by MLh > SME 3 10 to infora i i 

of probing for the achievable transmission rate for the sidestream connection by poor MAC 
*«H 1 x i v. si > e <. i "ot hs per 

MAC. 
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fhere are &ls< Mi MI'.. -Dr. I S.ratjaesi* .ccrata \ doe and response 
primitives defined to handle the tear-down process of a QoS stream. It should be noted that 
s i srimit *«shd - 3 ge fcame while some oih< rsars signal d hv 
<<ox.nma QoS a i> s 'inn o cms > x s U>r>;Stoc,x \ ak* , QoS 
5 < i i t i ^ S vM MS \ b ^.>ui, ««. en«ed when 

aQeSma^gemeo i eix s he QoS m 

i l i \ > 0 a > Oi * 1 

D, mter-STA Signaling. 

10 i S '! I | ^ S t S O f , 

i > S fo earn ?ad \ k 

augmented by a 2~octet QoS control field 710 as sb<>\ x , > 0^< u i < y n s 

' s S! » ! i t 10 v v \ t carries - eothea }oS rc ie bans 

lo^von tvs \ i k n <i ^ i ,e s tn ? i s s» 

15 HViANil ! ' lfv' A v 

Two types of QoS managemmr frames ire ds « S S 

to setup, '0 i aod delete traffic steams kiimM by the corresponding MLMB SAP 
primitives described hi the previous subsection. The first type includes Add I S Ifeo/uest and 

* 5 actio p or modify a QoS stream Hie se $ 

20 u w ! > hn iNd.i - n r - , , s n ' < <\ . to 1 1 nk - by N ne>o 

* f^n , , i '< ! < i t \ > } q 

v - n . j , lot )> Mi n ,u * m 

uuj quantitative objects of a traffic soean;. Based on die values, the MAC laves- 335 
25 s , p s t v , ( , < > j o sn < f j 5 n j ! 

Many of the entities m dbs element are mapped directly horn the higher layer needs, e.g., 
^xt ^ KnX 5 \ \ \ , , n < ! i , v,\i 

'.n^^:> j ;v\n \ ; \.And"'- the, int d N<-.j a MSDU 5i;:e\ 

i v- h\ und. 

30 C > ).-\ ^w»v , 1 > ! i PoUmg 

t 'I n x v < ^ cnofcicluo to v 'im i<n * " < 3 
M< £ i RS^ >S % eadMACSig in§ 
Consider the mterae'don of RS\ r P. SBM 5 and the Hi S02.1 te MAC 
'signaling for setting up a pargmcterf^ eomiect ion, it is assumed that the QAP/HC hosts the 
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ISBM.Ttk m h SMT 1 »s wd «« BA1 u th k < \F355e 

< > s ' < k ! H M \ ' i originally designed to map mcoaung dawns to eight n 
levels of pi i i i ff VC.lk-p i >oS ei < i i 1 » \ % i 

•■ > K. i < f 1 I „ -i' ^ v ! A* g ! < N ^ 

5 ihi IEEE 802,1 1 e WLAR in ease -where the Access f (.A 5 oonected to 

i < 1 0 1 x >S < V U \ ! V , 

\ w ! o ! I s J i. rpc <t }2 v , * , i i » v 

v. ! ? ( > t i ! ! I t <■ K " 

1-vhkoeikwt -Jk v\lto no > w - < \ d n u v a 

10 reduoUy souus 'tud fluctuating baj\ s < 

Consider a typical wired subnet wherein all the end-hosts ore RSVP/SBM 
capabk s n v! s 

Sf.s^oninfhcnrolesssex'jueni B< < ■* i 

5 i ! i I i ^ ^ i l\ i < > ! ! 

15 The three scenarios are (I } downstream signaling, (2) upstream signaling, and (3) s.idestreaai 
signaling. 

in downstream signaling the source is a doviee that is connected to the wired 
eimtoiHtK ! < SI ^ i i sd "> v niiflhs 

V «. - ! V si! il fl \ ■> J \i iS 

20 <. s u v ! v^S ' n <■ k ^vavhfthci 

-V A i h N ' 

ft is ass * 'i bajidwMth reservations cere done at the HC that hosts the 
?wW< 5 ss v < r > vu>vwedne Jjan w h 

§Ml«US »fi maUxigina J ' ! * ' 

25 'i | v ^o * s lu o v ! i ^ j 1 

I he s i-mU \f$ \B Of \ i S request Ml MB-DEI IS < o.nhnn and Ml ME-DKI fS iud cation 
S i v wi j 1 i ! < ' > f i v <. in 

A. Downstream Signaling, 

lie wst 1 10 ii he vi ed iota rh co in « cafes o « BSS 

30 lOLCONPi: « , mo ew t s t n, d e 

wired s two k 100 - the QS1 \ w c- u ides Uion hew gv \ Bi 4 

l v K-A N K ^ > k 1 1 n wj v k i one i O n 

sn-o:ao to b« ddh ered to ()S TA 1 ~.Q Oirough a PAPH nwwwge AfsCJ itx\ dieg the id 
ootwork portion, the PATH message eventually reaches die DSBM that is co-located, xvitb 
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i n^i^^tM so \Mi!i in t i i 

eRSVS QSTA 13 «u t iRESVhmmk i response to the FATE message < 
<: 2 ! Pv DSBM „w ne ^1 stains 0 - r me SME 3 JO i:? the HC t*\T 

5 125. 

t n to oti oo i t > f > ! , ' «.\ - x< s " 

specifically, MLME-STATUS .request and MLME-WMSTATl JS.cordl rm . The information 
1.0 o x , v i i u - s v< t FSOA 5 a* 

t ' in s L\ - 

(4) } - ! x a n » v ! ^ 

! < t > '! ! i A i < I v v v 0 v > ! 

Kn , us ion: tl\ MAC 335 HC QAF ?0\»a *ho ^ !>< 

1.5 (5) If the session is admitted, then the DSBM informs SMB 3 10 that the 

v. f <. M O < N-HK t * ^ \ 5 > t < \ ! Hi - > ! 

1 ! O^vl lit I 1 > » ' ^ ^ 

DA and T.SEO Field for that session. 

(6}SME3K) ! ! S >euded\vdl treamto 

20 the MLME 34 for reserving res< es via MIA s > \ \ \ ratioais tised 

ovu-v.U I "-mm*. • V \« - o * i « »fe m>!« 

run time for the admitted stresmi 

(7) Ike MLME 340 in turns seeds at) Add Ts Request QoS action frame 

oruui s s " > > <■ < s t i < tW \ > > u < 

25 vi In the ),« „u tram,:-, I \ M .0 > ! t M 125 aenerates a MLME- 
ADI)TS.coBiirm to SME 310. 

H t 1 4 ^ > ! < ; t <- 

, > QM \ iv , n p i < k - ; 5 j < t fh 

MLME of QSTA. 1 30 we infeno 0 tSTA b U M.l 

30 ADDT8 indication fSM * QSTA 30 decides tc i a 5 5 t m x s itself wi 
lU sti a mus »Ci * > > ej !vVlA^ j >Etv 

stteatn chamneristics were not accwaHc rhuj i*. \\H , ^ i a I , .:u» < at;- a delete 
operation, as It is not able to accept the connection request. 
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M 10Q\F 2r n^Ml J » N U Ms \ >" tion 

J \ | '! !S S *i !\l\f l U ! \ ^\ S i >1i. 

nm LA os on ■ i >s to wn exi s >utei 

5 I I * eJ v s ? v 5 

and in Fig. 10. Fig. 9 < a f w chart t i a first portion of an advantageous 

|K« M £ vf 1 ' s > *t ^ ^ S J \ H 

\ k »\< . « . v i' vvord pnruoo os * .Unwntnfa 

10 * h I 1 < ?i C M m>o ■ „ U ^ ! \V\ X l « Mq« 

v s \ acrsl Iddo 

rheK^VP tawii dhostsetnis FA! v 

v V a I t i *> v > H ' » 5 , > ^< 

located with the HC/QAP and is forwarded to the ck onQSTAasad ypeftameoi 
15 IEEE 8 > *iep 920). The RSYP at fee d . essagetotfes 
DSBM co-located, with die HC/QAP {steg 930). 

The DSBM co-located wife the HC/QAP requests a channel status update 
from the SME in the QAP (step 940). The SME in die QAP obtains a channel status update 
fiom the bandwidth manager (BM) in the MLMB aad sends it to the DSBM co-located with 
20 the BC/QAP (step 950). The DSBM obtains QoS parameters from the new PATR/RBSV 
tmt;^ „ I n d n < ^^lotMbf! ite channel 

stains update (step 960). 

Foj an adanUed. vsvson fee DSBM p v\?e s ] u 

1 1 t - ^ i ' ^ < 1 ? t N \ o, J 

25 mi' * ] } i } v. S T »an \ S 

s\ KajiliU&MJAlS ui*'t 0^ . i -j^kv«'v m - <! <o 

s Ml „ $ ■> -• \ $u C U> sd»Jul» : a tonsanissaoii 

opportunit \v i qMi H Ml 

V iS x v n i o i $ e i 

30 ' i: 1 i uk c < ; M x ^ " !i M* \ * t, M 

UN \DDTS.coni i sags d sends ot! >Mi I > > en 1030 i"h« 
destmahon QSTA semis the SID and QoS parameters of the new downstream to fee SMB of 
fee destination QSTA psp 1040). 
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1 he ^ VI fc of the destination QS i"4 detent- oco <. » -> *k nev^ 

k>< { M ,! \v.<-OWi"» NX s , <! v '\ \ s tv pt V 

new dowosavae:g thee the SME of the destination. QSTA sends a .negative response (steo 
* »i t * h k > ^ ! n s >s s v « , vV io 

sad sends an I 0 I I <. ; message to the HC/QAP (step 1070). 

Tht< VI \ \ ^ 

( the SMI heQAPts iMLME vBDTS it < m > 10 > I 

Sh f.heQAPi s the DSBM and die BSBM sends < ZBSS message to the soaroe « 
fee LAN eavaonment (step 1090), 

B. Upstream Signaling. 

Si !v X i XO'i , iO !K 

^wcdneiwork ( imjughtfac 
HC/QAP of a QoS Basic Service Set" (QBSS). 

tt \ ^ i ,! tes a st , ioi v 

sending > PATH nnsssage, This PATH message is forwarded to the DSBM residing in fee 
S i < 1 t PA1 SBM or router in. fee 

oau\ ^ s t 

s n v. i \ -> < { i ^ uoninw i 

fee requested connection, fee DBSM will eventually receive a REST message from wired 
network 100, On receipt of the RBSV message the DSBM contacts the SME 310 of fee 
HC/QAP 125 for the current charsnef state inlBnnstioo. The DSBM also extracts the QoS 
parameters for thai stream ftxm the PATH/ "RBSV message. 

(3) SMI s I., !,iTk,! 

^ u ^ Ms M \ i \ ^pMonttu" ^\.« U V \'t \Us M^t^aea 
andMXMI WMSTATUS i - , \H Ml 

vx ) s do > < >S > * o so sfetaiued fxoa 

HMh ^o iTDTHBB ouoUvdv As ivoo * v>4- 

t^ M ' i s<M 1 ^ " i 

>> rs 1 * he session can be uirnitk >ssses » ddress 
(SAO, destination address (DA} aed TO.) values to the SME 310, 

5} The SIS oi'HCOAP H ;asses fl SEMuo ms ie SA »A 

TIB) and QoS parameters to fee MLME 340 fer bandwidth allocation using a MLMB- 
d D s ;40 in tuns sends to souk e \% h eless Q< ! S «a\ > » s 
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Add TS Request QoS action, management frame for the upstream session containing the 
stream operation (Add) and QoS paramates. Ate seadtng the management feme, the 
MLME 340 of HC/QAP 125 then generates and sends Ml \ \ h s > \ , n message h 
SME3I0, 

5 (6) Upon the receipt of the Add TS Request QoS igement u 

ituso u Os \ I > 0 1 t „ . aA v n- t < « .r Uih^sknM' 

t , , »o t v i«t.i i tfnpnk, 

if | , W I - S x t i OW 0? 

s da 'it it tfo-m, \ u a ^ 'e^ouc a; ran Auk t< < 5 [, q \p r s either for 

10 renegotiation or for dropping the connection reqnest 

(,'}l>m o o v I N posaUve ADD > \ v ^ * > <. 

M3 ME 540 of I f.C/QAP ! 25 informs SME 310 of QAF 1.25 using a MIME- 
ADD IS n da ; * ^ M0 OF i>\P h u a f n >s fl«t T »bBM that the 
connection is accepted. The DSBM. than forwards the RESV niMge to the scarce QSTA 

15 130. 

\ l l ^ ! 1 ' J t ' 

and in Kg, 12. Fig. 1 1 is a flow chart xlhtstratmg a first portion of an advantageous 
emtn dimeot of a method of the present s >streaa 8 2 AA« 

signaling. The steps shown in Fig. .1 1 are collectively referred to with the reference numeral 

20 U00 v i thou nci i *ot k t u 

medkxlott - i i SCO aeMAC - endive 

in I ig t i are col eel eel) referred to with the reference ms icral 1200. 

The RSVP a; a soaree * < < ^ u n ^ . f ei I V .auds a PA til 
oj^ * , > a o ' i > j I ) I he 

25 'A.TF1 mes cl t >SBM eo -located with the HC/QA.1 no is sent to Ih xt 

OsB^ ^ 5 nae5 u < a, < i \ ^ - ~ , „eUSB\Uv ' a\ ««*»gi 

to t the wired network and t i a «HC/QA] 

; <ap 1 ; At. 

K 1 »v xN i ' 1 ^ i t n 

30 \ p 114 i * i s ' ( f late from the 

baMwidthmaoagei (BM) in the MLMB and sends it to tin Da iM (step 15 >> The DSBM 
makes an admission decision on She upstream session using the channel status update 
^formation (s ) 
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For an admitted session fee DSBM passes the source address, the destitution 
he 'I sto tl SMI l QAI d&eS& rfthoQA.Pt 

stream. sr (SID) (step 1 0} ts SME of the QAP sends the S.TD and QtxS values of 
i „ n 0 Bo QAP to reserve resources (sis. 

Fhescits i v o^hihMM* rvrelfee'U\P- odd) s a tueesnvssioo 
epeoit inw W . , \ w el- * k uu!K, M s I s * Ml Ml o» 
fee QAP sends a« ADD TS Request QoS action dame containing the stream ojxsratbts and 
QoS parameters to fee source QSTA [ 22 FheMLME I \ < saMU 
ADD rs cxu.tunn ruessa u md sends it to the SME of the QAP (stop 1230) I he source QSTA 
sends fee Si 03 and QoS paxameu u o.i u ne* ps 5 he SM oi the source QS1 \ 
(step 1240). 

The SME of the source QSTA determines whether to a e * < pstteam 
source QSTA does not accept to « earn, fee 
the SMB of the source QSTA sends a negative response (step 1260) and fee method, 
continues. If the SME of die source QSTA does accept die new downstream, then fee SME of 

ADDTS,response message to the HC/QAP (step 1270), 

The MIME at fee HC/QAP passes a positive response from the source QSTA 
to fee SMB of the QAP using & MLMB-ADDTS indication message (step 12S0> The SME of 
the QAI in > >SBM and the DSBM sends m RESV message to the source QS TA 

(step 1290), 

C Sidestream Signaling 

in sidestream signaling boOs the source QST A 130 and the destination QSTA 
H aw\H\ ^"v r k * t •> » ' <. > ! - < v '! eoinnwioon 

>etweeu tin urce QS \ 1 H v wA t1 a: destl i dion QS CA 35 will >e a 5 idestream 
eomrnmicationor will be relayed via fee HC Q \P 1 25 I his decision is important not only 
for the routing , , 0 bur also for ^ u w, ' iu of the wireless medium, 

1 he char < 1 10 n to-* , o«i ,<„ a < tt w 

can cot unicats with each i rdi t ietfuitl . QS - h 

ism v v ^ i s ignalingis tl nserve 1 

! 1 *cdio\"h at rma relaying the saftn t <*\ M e hit ho 

latter case the band* idth th d is consumed is t* ice ih -t of the bandwidth consumed by fee 
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1 v.<ti .nn^iU'sssionas.Mor m s J. < ois.on r,K is a^u in iw tvsM,^' 

for uplink m& downimk, 

n QSTABOMfeU PA tessags sPAI 

i * , ^ > ! i i. 0^ \ 

S 135. 

! J f DN Al ^ ,1 5 x I * . s x x v K ! X 1 

-otheacsnmtu iO>Sx \ v Lm ito ^ s n^v , ^ ! 

bm m to I DS 13 

i I .« N\ - s - vo^ » , Wi iOol 

|0 | I i i M 5 ! S ^ ! 1 O 

iwo station o <; s BSS (tee, QBSS ! ! X ^ * a> xVn c if tt 

\ C < s x » » ! ! ! t ^ b f X 1 >S 

i > !> be more barak s < <. ^ ax . 

allow seance QSTA. 130 to - 0 - : w signal or to a < ^ . ?r signal - a' io HC/QAP 125. 
15 e$MB310ofB i 1 x i to 

frame to fee source QSTA 130 by asking It to initiate a channel status update. This Is done 
through fee MMLB SAP primitive MLMb^SU)BS'lREAM~BW-QI)ER^".rcquest. This rhmse 
h<.sl>c u« ! h a< Ms > lit, «u a n.'tic 

i sueara, 
030: oh ^0 i i i ^li a a o oe i> N i > (? 

s? k » si p>oEiag. Based oathe nomi ie ! i 

packets at i d ex poet; 1 . 

responds..' <U k s s o .a ' - » 1 < i i iwnwiiute 

vu\oer>Mnnve\>S1 -\ t 1 ^ }, i % ledgment is not 

25 v. ! m a ^ si 1 » ; * \ s i t - a* a lowci 

$ tear, ioi v nutiriuu n\rtxs S!! x ( w 

performs m<. upd < i ? ! I n a k> U'i H < ! 

.>\ . VS,V^ . X i XX X I X X > V ^ S ^ > 

OspOf 

30 (6) OUse 'iesponse is passed .from fee MIME to SME 3 1 0 of HC/QAP 1.25 

- p}iM XV MDIs s \ x s. s\ Max in m ^ ijo K 

HC/QAP 125 o» receipt of ifc® M$naati<m makes \ a x > t . a> t shares, a. M 
a t<. » ; i a oa P. ft :1k r rsbnn mn^Pssioe rait; 
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no! achie* >. ^ ,smeo cl< imi be established, and according 
upste vnsttx ^ Mai.aion iStUconK cand^ati, 11k hi DSBM 
i")'iK PSHV, - , N \\ , s l; 

t >^ I v i i 1 

5 Hotc > ! i > v o ? « fee eeeive? 

address .indicating wl erth >asses thro ( t 5 \ £5 lirecflytodt 
QSTA 135, 

ilie-meihtx am signaling dt-scri ? ediaFsg. 13 

}(} t ! < < k > ) I " ^ 1 e \ H 

, j , ) ,U v v v \ v Uv ^ a! 

mx n! i , i > I t« «, v. n or \l % 4)0 

15 The B.SVP at a source QSTA sends a PATH message requesting a QoS stream 

connection to a destination QSTA (step 1310). The PATH message reaches the DSBM co 

nva d.ed 10 the fetniatteoi QSTA (step 1.320), The 
destination QSTA initiates & RBSV message and forwls it to the DSBM (step 1330). The 
DSBM contacts the SMS of the HC/QAF and requests a channel stains update (step 1.340). 
m- The SME of the HC/QAF causes the MAC of the HC/QAP to send an action 

fiame tc kv - Mm » QsT \ to esa-c fee o ree I a to una vui » » u vak (o*.p 

<Mi 5 ^ > x t£ 36tW«l 

the sourc QS1 * and fce destination QS1 A (step 1300) 11k method of step 1360 is 

i v Sl \ fcjx<^mn <. 

25 dates ipdate to detemime fee rate and sends the rate tothe.MLMEoi theBt }A?\ h i 
s s;0V\ s U <M i^W-Q PS ^oei^o, - iro) 

I M Ml of the Hi ? QAF passes the m@m»® fee SME < fee ! ^ 
, , sp\ m«nK * - td \ t U^o-t wa^^pUIO^ VtSX»f ot 
HC <0 VF ths r .W err v hvtlv: ; \ - mi mi 4 oks * - iv^ >'C v » > - 

30 ^ \r < ^ v j»: t j t mm i 

transmission rate is net acMevahte, then the epstream-'dovv nstream signaling protocol 
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i S.ME of the 1 > * v * * ^ so- the DSBM which i " n v protocol is 
being used (step 1.450). The DSBM creates a RESV menage and sends the RBSV message to 
he source QS ( t . k x i I ) 

« i n > » ! 

5 a method e present iov< ' a rate between 

s,igiM rag. Fig 15 » <■ x ^ 1 ^ * ! seo I >* 0 oJ 

Kg. 13, 

The SME b the source QSTA transmits cteaiael -S^as pdb taerto.a 
10 vk uruUiorQo \ « t > » « i r s i iu Mep l5 voM 

qv v v < j » k v k ) i. otstuirtion 

QSTA fesi the destioation QSTA can use the transmission rate sent by the source QSTA 
{decision step 1 520), If the SME in the source QSTA receives such an acknowledgement 
from the destination QS I A, then the SME in the source QS PA ase» 
IS ! 1 ion QSTA (step 1530) the method fi ml meatostep 

1370 offig, 13, 

If the SME m tits soiree QSTA does not receive such an acknowledgement 
fioro the destination QSTA, then 0» SMB ta the source QSTA decreases the transmission 
rate of the channel status probe frames (step 1540). The SME in the source QSTA then 
20 c rthed otease< res s sgs tertbao mm > 

transmission rate (decision step i 550), If decreased transmission rate is not greater thaa the 
mfcdaaan allowable transit \<a - , \» the SME in the source QSTA uses themkmxum 
dmufA i ' <*<.<. » ' 

If the decreased tran 1 mi nirmnn allowable 

25 ion ^or ; a» v then the SME m the source QST \ Ua <wj ^tuuu n r« * < l ^ 0 
fee destination QSTA at the decreased tm smi sion e< >1 60} Coat t n returns t 
step 15^0 and t\ t IMi i . s t- * * d 

* ^ i ^ n u «. I ' i h^ U\mus-,ie 
transmission rate sent by the source QSTA (decision step 1520). The process continues until 
30 ledesti it QSTA scknowleck traesniissi i xate Control nltunaidy m t \ 
1370 of Fig. KT 

lh s,p * outw'tofl'" ptoxidnxQoairx el 

Sen ee (QoS> signaling rua\ W earned »nit by compute* vxeemable uwttocro n Mo-tod ou i 
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< ^ unu n eh«&,iDVDui . * D <0M Mkf *uo > 

storage medium is s > s<> hi > Fig. 3 as C^D-ROM cask 390- 

ythoiigfe &e present ? t sees described in detail feese ski ed 

, n h id n 1 !i v - < * , 4 w s a ^ v - ors 

5 i ii i i 5(3 5C*j - ! 1 N >J< 



h \ m Iojv ><h li ! J ^ ^ e Q ^ o v v , 

IEEE 802,Ue Medium Access* omxoi(M V* Isyc (335) 5 m rdess local am aetwk 

(100 eomprs ng > - ?.<• 

utilizing Medium. Access Control (K VQ t >5 si^almgto 
5 cons ^ 1 

ReWw o To<k> o NX " 1 "^d^idth 

, 3rd 

pun H\n\ a le u QoS level for said QoS dov r- it u» s si! <i 1 > 

> ^ s, j C ! ' omUWo) 

1.0 

2, he 1 s acri in Claim It m<. - ' of 

cresting in a network element of a wired network a connection request 
message comprising a FATH alsssage of saioi Mgher fryer slgasiiiig protocol for a QoS 

| U ,1 , v I % \ i i 5 S ld\>- ^ 

15 (120) of said wireless tel. area network 0.OGX saM connection request message containing 
>c,S n m os >v QoS - ream; 

In said connection request message to said desdnadoo QoS it* 

mm 

cmut » ^ v n «^ « i -1 ni ' * > NS s d v. f vtfw 

20 <,t in ~U - ^ ' n.coi' * Ovn um iQoSaafoi 

manager (370) \ C cessj int. (125} c id 

Qo^ ^ s, - s ^ 0 
25 u-qikNl ii- n said designated < ! ^ 

> 1 k t > t ' N ^ Q"* N K 

olnaunngio said station mauagoroem s Ni^ss point 

( ! rnii;, <, , hp 1 1 %t v in n 1 i , at Q 
access point i \ 15); 
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delivering said e.hanrud status update indmnatmn from said station 
mi iag\ t w> i i < i < o >-< v v \ ! v x a ^ - N \ ( m id\\ tax > 

;umager i .vo'i, and 

- iaam m said 

5 <g s 1 .J ^ , \ < ! , ^ 1 \ • mo, x xx tx \ 

said QoS parameters, 

3, the method tm Cku ) 1 ^mM 

.1(3 ( ) 1 5 ! < > ' N ^ v v S Ml l{ ^ h , id 

>,»<!'<! ! .i > n n < v. i - 

values; 

creating in said station raanagenmnt entity G10) of said QoS access poo t 
(125) a stream identifier thai comprises a source address, a destination address id a i iu 
15 stream idendder deid tor said Q»S stream; 

sending said stream identifier and said QoS parameters associated mlh said 
( x \ , , AlHdo ^ ! V N < ■ M d 

servet d v 

sending from said MAC layer management entity (340) of said QoS access 
20 vi t N * n''(S t t > J i o 5 u^n^^iMn 

o v.* so > «• 30S r rameters; 
-ere xg an internal confer rd so re -a- u s from sa ! MAC layer exx mages a 
v * ^ o s t v V"- < . ^ t i < > > ma 

QoS cc< 

25 sending said sixes ! ) idea diet aid said QoS parameters of said QoS st.re rxs to a 

station omaagsmont entity (3 1.0) of said destination wi.rekm QoS station (1 30); and 
\ s m x xx\ sat 1 s*3tion 

, s v. t < > i v ^ \ 1 130} 

30 4, v l v \ ^ v i ^ ! i s 50 t 

updating said station management, entity (310) of star! deatinsdon. wireless 
QoS si 5 m~% - s.matrs ciuractetfetics alia *uatd QoS stress - e eeepted; 

sending s positive response QoS action 'frame to said hybrid coordinator (355) 
e \a<d >b jjcoes* pom* (i 25} from s»W &U3don managcrae it onf ?i> (3 i i» - > i vmK on > 
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> ^ o ^ Qo"* ^ J'or {) oob <tsj n<<n said QoS snaiio has boea accepted b> said 
destination % ess QoS s os 130) 

U v s QoN s I < s * tl ! 1 x U' Cl I' vlt * 'o 

5 < t - s'i n A i x m\ i ^ ^ v 
said QoS stem; 

i as i n ^ ! Hit: > At said QoS a * point i 'S); 

schili i | > ^ ? x ^ x i 

1 0 t x A< <;t 5 OoS x x s u f - si vk . u t n ^ e b U,H> A ' ' i sn^x , 
(370); w& 

h X H> A * \ V X x x S x x 

Ocs # «i xA tM - x i i , v * - w> i : ^ > awA 
i i x t oS i 

15 

5, x s j s e » ) i 1 J Oingfo 
IEEE 80AI lAMedium Access Control (MAC) layer (335) n a wireless local area network 
( ropmiogl 

ut , \ x ; - v x xx x 1 1 M Al \i ; Ax aalov t < 

20 . con v. x « M £ protocol comprising one of: aRamn*. 

a s A i i i pmtocol amlaSiibaet Bmdwidth 

n ,ualii ^ protocol; ami 
ix A Ln-JO^n a >s vuJ QoS upo&eam signals > h « 
c tocol 

6. ^ - l . s > 0 x ! - ' i ! ! > " Oi 

CKCtung ;a :> souicc v> A^ Con m i o i v r « s s ^ v i\ >o (A0i 

of said wireless focal arc? n \ AC'fo.s s ...m as -xC . "ucio cu: $.PA'Hi 

Acs - „ s ! > ^ < -> < x A 

30 de&H t ^x x ^ - . x x * i ' x i i>x xxi x s „ xxTUamiag 
■: v VS pa! r x x^ iA -a A von ^c*. r\ 

Nx Or vA-u.. iC< ,t - - i i > ^Om'u s x? n \ 
station (130) to said destination network element; 
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delivering a connection response message comprising an RES V (Reservation 
! s-<i:.o^ * ^ „v of said higher layer signaling protocol from said .• om s .m> neo^ork 
v. v vns i e~f^ Oj eo~k«.dt^l ' b mi 

ya&UmU 5) a QoS a s s km h en-Ice so 

5 equssti g in said desi t ! unxlwldti manager (370) c el late 

i <. if il 1 i S ! ! < v. s >> < -■ 

olxaiamg la. said designated sahnet bandwidth manager {370} QoS parameters 
K>t said QoS strean soaisa icomu.j in \ ^ k s 

obtannrnmr < s * o •> v teo\ ,v - x 

1.0 (125) channel updat ; u t > f MA-: i emcnt en io d Qo> 

access point (.1 25); 

delivering said channel slaves update inform alien irons said siabou 
cr v < ent-ty 1310) of sate QoS access point (1 25} to said designated subnet bandwidth 
man ige; * >70) a si 

IS mg an. admissjo t c< 4 ? s *- < 

designated subnet bandwidth manager (370) using said channel states update mdbnnatlon and 
said < v en ? 

?. he rac t > t v , > s < > 

20 m k , C . o< n i m b is 

m rasEagenienUmuo Mi s 
recjucs i > nrfM m ' b 

v. <> dues; 

! i i >< N * ! ^ g )j < 

25 * bl'51 a osvaai teeofmm :|t. ! -maiprSvS a oa we . mm ^ $ „\ s am ><- ,^m \ .aid a tr.abbe 
stream tdem 1 e u i s 

s id n w i l < * s v - d Q V ? > if v. n a * 

3 N W v v X \ h i i i \ ' ' ! j i i 

v $ *.«to^ ^ , 'p 4seam, 
30 ^andma xom aulM^t l s ? u, m-hof ' 1 v 

point (125) to said source QoS station (lab) a QoS action frame that comprise a shsam 
Ok e, w kddooopaminw ^ s'Uo 1 ^ 
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^i'Jh e s t internal coiifitmJinn meswe frw J M U 1 
eu >~ i } u ><o v ^ ov^s « « p.n ^ it j (310 o s * 

QoS access point (125); 

sending said stream identifies as a ss d ( of s d QoS steam to a 

5 UJUCU ! » « ! « s U i 10); and 

fliV><' < • - ^ *' -said station 

k , e , ; entity (310) of said source „ v »s QoS station , * 0 

S. t ,< .j v i »» ^ 

10 updating v * > . 0- mkIvis^ 

lion (130 isti ! ^0 QoS sttean k copied 

sendm -is u. k p, ? v Q s \ ^ > ( t o ^ N 

s > v ! I s t a ^ 1 xo ^ 

wireless Q>>,S 5 i uC< that said QoS *tt,»m h.# boon uecspbri by *iul *»nn.\ 
15 wireless QoS station ( 1 3 0) ; 

upoTuvcv V ' ( <! x <■ j I'd source 

wireless QoS station (130), said MAC layer management entity (340) of said QoS access 
point (125) causing said scheduling entity (350) to schedule a transmission opportunity for 
said QoS stress 

management entity (310) of said QoS access point (125); 

sending a po < i ^ mots ttioaagctnem 

(3?0);and 

25 Neud v i j \1 n < ^ x m ? ? 

dt-o&uncov > , ,< > - *» > v < -< n ! >u.\^U»a4 

s quested said Q< S strean 



30 { - N Mcdim-n Ac< < on rol M ^CQuyer (335 ss local at 

(100) comprising the steps of; 

i i t \k liun Access Cent (MAC) la 5) saga %U 
coH'ww.kv h, ^ i . v mc a ^ Ov , s r i muu? o tRc^w 
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SerS )« Protocol * ISN b <> v u*$ a Sub 

vj et ' i protocol; ami 

WO„L « v s * j -S N v t <. S 10 1 > ^ 

higher layer signaling protocol 

5 

10. The method claimed In C hum »> fiaih* con n ti *upot 
deteanr v o v 1 * ~ N x ! \ , s < ^) 

QoS basic etvic set (120) I v? ;< ce wire s Q S s* < (13 nhd QoS bask 

nation el s QoS station 

.1 0 (1 3 5) in said QoS basic service set (120). 

11. The ni 1 el t v n v » :cn us v,<« p sm 

creating a. a source wis station (13 1 

O JBdTM l! * IvfJ < t T 1 1 S ^ 11 

15 o c t ! Is 5 < ^ < ^ <. O ! 

desh nation \vi;vk--< QoS saltan (135) in said QoS basic service- set (120), said connection 
request message cOBtaird QoS para sters fos rid QoS treat? 

O, - v « s > »0 i 15 m . , V )N 

u u ' v n oVorvroa v «e> m 
20 o a u o n *. k, >s t ! j SI ^ (ixv < i k 

Reservation) message of said higher layer signaling protocol in said destination wireless QoS 
* m - o v A vonnectioa request message; 

Mheurg> . ) « ^ - , , >\>- anon v\ iixiess 

>n\ uO'^ ^}ku»3u5,\r *n 'i x N n < * r~<> 0 > lvX v. k id 
25 cooniina? f { 55) ? QoS ess porn 5) o a QoS 1 isk rvfa set (1.20) 

.requesting k said designated snb.net bandwidth manager (370) a channel stains 
apd no bom a s? i - keS access point Q 25 ; 

saxi x ^ ><■ 0 1 v - \iv i t i d » 

c<.dQ<ka^.v tomti > s ^ sQe^s i ^eca^ot 

K? status update; 

i etc" *u? s i n n * st 
t , < > i - j H i h s m ! ' - t 

1 1 bl) and sibd destination wireless QoS station (135); 
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performing a channel status npdare in said source wireless QoS station (1 30) 
to determine said physical fayet tmmmmmP^ m $ 

c k w ^ u j " - ^ o i < h s \ \<d ^ i 5 c e oem 

n - i c ? < 1 resp action trarat 

seixhs„ ' ^ * «. i i M . V\v t 

access point (125); 

detennnimg in sani station management enti ty (310; of said QoS access point 

; , f m «i to ^ 

when xi is not possible ;oc said source wireless QoS station (1 30) and said. 

0 s * wireless QoS station (OS) to eonmmnieate with nl other directly, using said 
()oS ecess point f 125) to sen d QoS si rdetermi sat said raiuimnra 

1 - t acvsablc, 

IX The method as claimed in Claim 12 Kit mi mmprish hestej 

sending an internal message from said station management entity (310) of said 
QoS access point (125) to said designated subnet bandwidth maaager (370) that Mom* said 

. i baadvudi . cucu s m O ^hw { loo mv i ic U< a >c w « 
xU , , ^s <> (IHViu'Mtia^i to miv 'm; 

used; and 

send tunmi ^ s s i oil i 1° 'I' v\it 

K i I S 5,1 , « «'^« 

bandwidth n >s i soarco wireless QoS station (130) to idaie a QoS pmtoco 

coimectioa 

.14. Ueoretoed t « « < . > ^ 

, I v Jmu m m » m 0 \n«. dn w 

j sn s iratei etw< said source wireless S ionl nd ssk tin 
^ it eless v> N - i N m ses the steps or 
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t am am > b M s »s > > x ram,- 1 a nuvn r^hsorv fto n 

i , 1 .. J 0 ^ C*t ^ > <. v . v K u>M>e 

itio s s Q S t a (135) 

j R« V M 5 HO IlkS^NN'tO ! nov M 

5 .1x1 i i < > >> t - 

hi f* s « | M ^« 

ifsaiddestiaatbtt wireless QoS station ^ * < - ! i - » u transmission rate; 

decreasing OA «sj s nuestobe 

f said dec sixl transnnssion els t greater than the surissm 
rcte; 

traosr m* > - «*> ! ' x i ^ ' N 

km , said station management entit) (310) ol said source wireless QoS station (130) to said 
15 , t <vs i 

determining whether said destination wireless QoS station (135) acfc»awiedges 
said u> ! v s i me; and 

using said decreased transmission rate as said physical layer transmission rate 
estinati i ? QoS sta J reased tr;msmIssion rats 

20 

15. A wireless local: m aetwoit (1 00} capable of providing Quality of Service 

(OoS > Uo*ostrcam signaling for an IEEE 802.1 le Medium Access Control (MAC) layer 

i \ \ s v i i 0s wherem 

said wireless local area network (100) is capable oil 
25 i M am Act ess Contro l (M VC) layer 1 5 J5) sigaaiifig io 

g v ot a Resource 

v s ,\ ^ , oh - ^ . ! xom > t * Mi \ ii vJ 

Mfi v . wlsa .no? ~?< c i ^ ^ ol n 

^ H s 1 a 4 k\*s>^m I . o £ ud 



16. h Jess i>( i r j r,\v >m < :AuwA Ckmn ^ aeu^ 

wireless local area network (100) is ospfele ot 
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ling etwo tnt is ct fc&oonneciio truest 

message ompwh PATH menage o I bighc* > \ sroioeol for a QoS 

(UOjo* * v «x u i 5 " <■ ^ — - <s ! ,! s * 1 

oS ransetej < lid QoS 

5 > i V vJtS s a> < o v f o e s i 

(130); 

creating a ^orai^noo w ^ <• - ^ ^ < Hi s\ t us 

t , nn ! t . i» ^ m \Ov« a uiJ dw-P < t» « ^» 

{130} in response to said connection request message; 

manager (370) co-located with a hybrid coordinator (355) in a QoS access poim (125) of said 

requesting in said designated subnet tedwMth meager (370) a channel status 
s , ^ 5 x 5 s k ) , u \ < >in )oS access point (125) 

obtaining in said station maaagemetd eutlty (310) of said QoS access point 
(1 25} cteaieHq^ eadty (340) of said QoS 

access point Si 35 a 

<leiix ngs d u\ k s\ m updatt in u nation from said s ation 
management entity (310) of said QoS access point (1 25) to said designated subnet bandwidth 

1* v. - i 

making m a&nissioB decision for s«d. requested QoS stem in said 

vs ds t v?0) using said chai update kd nation and 

said QoS tvinmco-, 

]?. N , x> > * *^o i s rO mlomwiHjhl 

U-e\ h x H > \ Mbieoi 
sending an internal message fiosa said designated subnet i « t ' i 

QoS see am is a>t - ogro.ir.ee so 

- desdnauon ddiess and hoj « values, 

v \ nau t ^ > t . i ><>Suc i 

125)2 dream ids stifle a c - arises a source address stinadon; * Ma traffic 
stream idem ci i $ street; 
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>v , o said MAC lay* m t 5 } of said QoS access point 0 

reserve resources for said QoS stream; 

tv i ^ * , f w v-.^-'o^ Qoo v . - 

adddion nodi tcatio t ^ f ion uk IQoSp eiers 

^viduiii mamai till n.essuge s j N v < i w t «" 

i id QoS access point < 25) to said stabo igemeaten 
QoS re^r > 

10 sendiB * ier and said QoS p *m s of said QoS stream to a 

state m n » , * » 5 i*o v v ^M,t tJW).*» 

makfog t isfon fi» QoS strea said sstatioi* 

|5 m ffee wfefoss local area network (100) as claimed hi Claim 17 wberein said 

wireless iocal. area .network (100) is further capable of: 

updating said station nnacigement entity (310) of said destination wireless 
QoS station (130} with stream characteristics after said QoS stream has been accepted; 

sending s positive response QoS action frame to said hybrid coordinator (355) 
20 fs QoS access p (125 cm said station mm n dity i >fs t destination 
wireless QoS station •; 1 30) indicating that said QoS stream has been accepted by said 
j <. n(V3 i a (130) 

|V > s > S * o >s i n j x u in ik 

^ sv v s j , $ ijMAt Sv x ?i - r a „c otNaidQoS.nec^ 
2s f 1 (35 to schedule a transmission ogpoctiiwl?** 

d 3 xV 

v Kin • ' - ^ - * 1 » a fl! ■ 

ni gemen ii (3 o s ' ( QoS eessp '2 

?e«din| iposid \ --us, a eat message bom said station \ rn — so 
30 entity (310) of said QoS access point (135} to said designated subnet bandwidth cranages 
(370); and 

send po jwiuwRESY (K^e m 1 » vi said 

, h s , P « « * «o id i eu & i u v - icdn 

that requested said QoS stream. 



38 



k>\ N np \ ' t » u ,s ! ' v -^.- U o v - ^ 

in at least one wireless QoS station m said % O s local area network * »* > wherein sad 
i <> $ei 00) Is capable < 

utsltenn; ^ 1 \ - 1 ' o <\ v. ! .>v < ! ^jatalingto 
» ,nt is i ! i t o ^ » f o«k ot a Resource 

R ^ t\ >wi V x k v o * 1 > * * 1 * wsvho, i m.I <n 1 N3M d n i Oh 

providing, ^ 0 -> 'wU ^ } i< up , n «o >iu ki <u n n 
rsigriali ocoi 

2,o, ^wireless Ice k (100) as el I hem&sakl 

«Mui < v. OO >■> 

i QoS su lion (1 3 ) in QoS b t service set 1 120; 

of said wireless local ares network (100) a connection request message comprising a PATH 

ySS , lis, i fos s QoS stream 1 

desdnatio network element of a wited aeiwmk, saM ennaectioa n » 
QoS pa? anete £ ten said QoS stream; 

sending said connection .request message fsom said scores wireless QoS 
station (130) to said destination network element; 

delivering a emmscdon response message comprising an EESV (Reservation 
Kou«k¥t: - end higker layer signaling protocol fron . e*t< U etv rk 
element to a design t i a anags (3 7 co 1 » < led with a. k] krid 

coordinator (355) In a QoS .aeons pmM (125) of said QoS basic service set (120); 

, , , i - k > <? < a a > -ui »<„is 

u ^ v < N ! ^ ! ' ! - r i - > u , . \ 

lor said QoS soearn from said eonaecwm request nvss^e and ileal ssai response message; 

j vi < ait ^ 1N 

(125) channel update information from a MA* I or management n.tity(340) ? said QoS 
.access point (125); 
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j s i( jt h'n s -> aid- 
manaeemimi onnu s ef\aid QoS ;k\\ \- ^ s - . <- \\\bandv\hbb 

m m n, an< 

makmg an adroissmr; decision for said, requested QoS sire-am iti said 
d sub wuruhvii nager(?70)u s m tarns update mbnnation and 
said QoS parameters, 

21, The wireless local area network (100) as claimed m Claim 20 wherein said 

% ireles kx vork(i00)is ml capable t 

.i - "> ! ^ H " 15 \ ! 

(370) te said station management entity (310) of said QoS access point (125) dial said 
I s d, said message wis s< h desimaiio 

ddm at v. n alues; 

i x } of said QoS ss point 

(i 25) a stream identifier that comprises a source address, a destination, address and a. traffic 
stream identifier field for said QoS stream; 

si u,ii * uK aad i^Suii .m ^ i 1 <^ i ^ «. 
QoS stream to said MAC layer management entity (340) of said QoS access point (125) to 
reserve resources for said QoS stream; 

sending item said MAC layer management entity (340) of said QoS access 
pokxii ^ > s 1 s< urce QoS sta* o i (i 30) a QoS aetioi I > f > sirean 

addmoasm ! ! mooters; 

ygaconl tio rom sM MAC layer management en 

> > Vx^ v i * 5 ^ a m t * 'Mi 

access ppmi (125); 

scnibn ! ! s 5 ! 

1 , v s v v. it * t <K I \ i < r * 

making race decision tor s QoS t * -aid station 

22. I < n J ch. , S t n » - u ^ m 21 ^ bet 

! u , KVi si < cot 

updating said stalissi management «mn (310) ol said « max « at k > Q< S 
stat b m (1 30) with stream characteristics after said QoS stream has bee a cet « d 
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5 i v& ag a po&i n ! oS aetkai feme to said hybrid c<k n * 
f JoS access j i Sj&Qm MdMmonmmm^^^ n ! 5 ' 

(V , , t O , \ ? * } . J ^ U 

sou j v si v u o mi Qo^ < t\>n u ,.<- «u vjs 1 o * (\ 

said QoS stream; 

sending! s v.< 'ubnBatKJtttopio 
ma»agem« n - f ! 3 s of said Q« S sec ess p > mt { ! 25 % 

atity(3 « < 5 access point (125) to said i t >and inmuagej 

(370); and 

sendfcg a positive response RESV (Reservation Request) message from said 
designated subnet bandwidth manager (370) to sad source wireless QoS station (130) that 
requested said QoS stream. 

23. \ w ii eless local area netvv© k « Swvux 
(QoS) sidesdeam signaling for m IEEE 802-1 in Medium Access Control (MAC) layer (33$) 
m at I«ast one wireless QoS station In said wireless local area network (100), said wireless 
local area network i i 00) capable of: 

m Access ( batrol (MAO lays* (335) signalkg to 
o« miov .% « a Lwbo: ^ » tin-;, protocol comprising m <t < Resource 
! \ ■> ^ < *o n Si > » » 

V ^ higher layer , 1 , e ot » o\ and 

ovi deslr i QoS 1 el - aid QoS sidesiream ign ins io, isaid 
higher layer signaling protocol. 

24. v s « «k* «. > isi 

U.unt «nJ > Uo. Q55>e .Oee^.e^eo -5 so 

QoS basic sendee set (120) w'hethc erce wirele QoS statioi i rid QoS bask 

service sot (120) is capable of oomrouiiicating direct] > ^ > & i QoS suuio 

(1 35) in said QoS basic service set (120), 
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25. 'K etees'.o u *u ^ > net ml } ?3 where j i 

fa < . I * < 0 - 1 T b t I 

creating in a souk* wireiees QoS station. (1 30) m a QoS basic service set (120) 

message of said higher laser signaling protocol ibs a QoS stream to be deliv ered to a 
destination tireless QoS station {135} in said QoS basic service se? (120). said connection 
request message containing QoS parameters for said QoS stream; 

sending said connection request message from &atd source wireless QoS 
\ oj I u e ! sQoS aa i< 135); 

creatine ^ > ^ N - ' - <■ 4 v ' * 1 s " vK " 

kv u , t m s < in 5 i, roti > mm t si i«o « J > 2^ 

i f - < v i ns N v v ' sage; 

j j i , \ > J \ JO VIKk V 

QoS sfeiio (135 i ' > vithah) 

coordinator (355) in a QoS aeeess point (125) of said QoS basic sendee set (120); 

requesting in said designated subnet baadwidih manager (370) a channel states 
update from a station management entity (310) of said QoS access point (125); 

scndiiu| aii ac4onX^mi£StiesSage &om a MAC layer management entity (340) 
of said QoS access point (125) to said source wireless QoS station to initiate a channel mm 
update; 

determimag m a statios mnagemenfen%' (310) of said source wireless QoS 
\ t (130) a physk al iayce transmission rate between saM source wireless QoS station 
^,u«Vm n * 1^-QeS tarn Q?3}; 

I , n as .us e said source w« QoS s tion(13< } 
todetetun ml e-^\ s > at and 

entit> I > 10) of said QoS tccess point I t5)witb aresponse action frame. 

26. c ^ 1 < 

> c s u j e'wo 1 i o v . « not 

o,l < i> « t kU ?efrom iMACU> maaemc end 
) C ; Qs S ice - wall 125 tos idst i >nm 3 ages e emit} 310 f said QoS 
access point (125); 
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v ryins Li^nram . r. x vr eni s oi s id QoS ec> } hi 
(125) Mci. a rs np; — >e - , rate between smd source wireless QoS station (BO) 
and said destination wireless QoS station (153.? is ads.-ev.sbte; mx 

^ k i ro r° , su, ioi aOUrxHam 

destination wireless QoS station (135} to communicate with each other directly, using said 
QuS* essporm U5> es QoS < < * t ^id maaoiam 

transmission rate is not achievable. 

2% The wireless local area network (100) m claimed in Claim 26 wherein said 

wireless local area network (100) is lutther capable of: 

sernm g m inters a! message fern said station manage 

i Mo said d ig lied subnet bi dwid ? manage,! 70 b is s 

designated sidmtifeandw» 

soarce wireless QoS station (130) and said destination wireless QoS station (135) is being 
used; mod 

sen hu ^ N 

Request) me sage of s; 11 gte layet sign Tin pi rtocol i n saiddesi nafeds hoet 
bandwidth manage- (370i to said source wireless QoS station (130) to update a QoS protocol 
correction, 

28, The wireless local « network {100} as claimed in Claim 25 wherein said 

wireless local area network (1 00) is farther capable of: 

rs j. -j,a io r.isn v»jon rate from 

said station management entity @W} ofsM sowee wireless QoS station (130) to said 
A ,m to^ \ ^ ^ ^ ' 

detecting whether said destination wirefe QoS station (135) acknowledges 
fhemsximura transmission - tie 

using said enisiamm transmission rate as said physical laser ^ s mn «\ 
ifsaiddestmati a mrt K S si a td mn edges the maximum transmission rate; 

deereasi he mm amission rate o $ d eh i \ * rol ta t > 
t arsra ttco to said uWn 1 u ^ - ^ - i -d N " I 

nsmg said decreased transmission rate as said physical layer transmission rate 
u *a*l debased uanvmsvor r;m is x< greater than , a mmm.n .Jlo^mL mm'. 
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iransmitlina channel status probe frames oa said decreased rrasBmsssiort rate 
from said station management entity (3 1 0) of said source wireless QoS station (130) to said 
t h \ * xv ;?•;;! sOoS station (135); 

dct^nniiuag whether ?,ddd^t;a e d Oo^ uSses^ ■ uxa<^k\kus 

5 eer d;r;«s > i t t ! i 

i si n g said t r sasn te as s II ays ssion tat 

U*a»ddu*c ,o — Cev Qoh eo ^ - ^ s ^s^od^roasedttausnnwu' t u 

29, < stored on a omp e 

10 t < J > ^ V M\ t , l t ' * 

\ stnrol (MAC) 1 5 relesskx esuK k 100 

said, coerpiner-executafck: < m i comprising the steps o 

utilizing Medium Access Cents (MA< scaling to 

oommuak te m hi 1 ?er signaling protocol cotRpti&mg ©as of: a RfisotafcS 
15 Reservation Pro RS - i * v ! 1 

Manager higher .layer signaling protocol; and 

providing a desired QoS tm&l lm said QoS downstream signaling through said 

2Q 34 Tire computer-executable imtractes stored on a computer-readable storage 

< . 29 wherein said ootnputear-executabU ist 

^ , - ! - g- > 

creating in a o ^ k a count m request 

25 u v>! ion sQo* i * it wrviceaet 

I dCM <ld < - ilt 5 Mm N < f v ;a. < » s t Ol U) 

\ < « OoS manors 

(130); 

Request) message of said higher kyer signaling protocol in said destination QuS aemoo 
i ixt re>v »>w lo * uo e>ri\ici.««ji request message; 
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del -x.ru " ^aid connection *e^p - ! * a sdvudm 

manage* (370) codoeaud with a hybrid coordin tfoi (355* m a QoS » cess P omt (1 ?.5> ol sa ci 
QoSba e s cs set (120) 

requesting m said designated subnet bandwidth manager (370) a channel status 
upd< efron a station management entity { ) d QoS access pt 

s t j » , « . n 7 x ^ <s ' 

(1 25) channel upda * mforraatioa from a M \C layer management «mit> (3 40} of said QoS 
access point (125); 

deaveriag said channel status update miormate tknn said station 
mm&gsmmtm&ty (310) of said QoS access point (125) to said designated subnet bandwidth 
manager (370); and 

kfihi iger (3 )us m - 1 o channel status spdafc * > > < 

said QoS parameter 

31, ein ? 11 o-readabk storage 

medium (390) as claimed m Claim 30 wherein s ud < ompala executable iustectes further 
comprise the steps of; 

sending m Mtemai message from said designated snbnet bandwidth manager 
(370) to said state management esthy <3 1.0) of said QoS access pomt (125) that said 
requested QoS stream is admitted, said internal message comprising a source address, 
a dominate > it identifier vata; 

creating in said state mauagemeiit entity (310) of said QoS access point 
(L5^vt'm (! \ \ > ^ «'r. ~ce e <> * * •< ^ 

u t i m t ^ x d v < N " 

. v m cv\^ > . ^ n ^ ^ 11 

QoS stream to said MAC layer management entity (340) of said QoS access point (125) to 
escrve n s ior sa .)cS 

send v MA igementeoi 40)ofs d QoS access 

s > ! lestmadon QoS station 1 130 i a QoS i&m tream 

\k o~ 'o n 'I QoS fuamefcom 

sending an internal confirmation message from said MAC layer management 
e ity(3* fsa e\ v cess point (125 uk i is at entity (3 u 

QoS access point (125); 



m , mm •• 

V*S paiamck -> > f ; > i 
adess Qo-S station (130); sad 
QoS stream in said station 
>oS aianon (130), 

32. kv<i s v s a ^ N - 

medium (390) as claimed m Claim 31 wherdta said compute !-cw:^!t; o otruciww fur* he, 

comprise &e steps of; 

t3pd#mg said station management entity (310) of said destination wireless 

<j S i ( 1 » 4 s Iv! ' ' A ^ i X 

iserum*- m ^ ^ v ! x N 

.! u<is,vs k> ^ v t , . ! 

wireless Q' v v ! < x N s K " ^ s 1 

m t n n a oo(130} 

qx«n ei\d ddposaiu o . QoS a * < > > < fu da ! ion 
wireless QoS station (130), said MAC layer ujanagroerrt entity (340) of said QoS access 
point dm wmzm svUmmm^-Y &M to ^edple a tsmsmsum opportunity for 
said QoS stream; 

s 5 , s n i o a a H ati^anUtatma 

jaaaa^ne«t entity (310) of said QoS access point (125); 

at >- (3 Wot said QoS c *spo « 125} to said design otoatov,to to od iocs 
(37% sad 

sending posihve resoo R C <R vafc ^e oi ob- 
signated s >an J 1) to said network element of said wired network 
n t o. ? ouv, s o Coo ^aream. 

33^ Coaiputsr-exeeutahie a-> < smrod oa a computer-readable storage 

s.odv.oi-0 v ^ J -^ooot 

\ > , e.s i d MA < i d 

eotomouieate with a higha d : e- a ji> ii e>~ ^ v» oi eomp-stoo o^e o*' <_ R <vuu\' 
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sanding said stream identifier and said 
station o^m;paaa.au et il i of said destination a 

onddng an acceptance derdaion > - said 
r^Kueaa^ si < 
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'Manager holier layer Signaling protocol; and 
1 dgnatin >toco) 

34. . > 0 1 r ' 

c va raa ot * .ur„hjft 

"r * i - e > 

cwatbg m a source wireless QoS station ( KW) in a QoS basic service set (120) 
of said wireless local area network (100) a connection c pi. i j t ^ < < „ a ° \ H 

!K i u i i * ' ( <> i'^^M ^ Mb*. J > e < \ 

dcsHnaii, > . 1 u m ' J -owairung 

< , -s > i •< s iu * ( ^ ^earn, 

vum . <■> ^ q>v k ^ vHo- oik nle-Q/ 
station (130) to said deputation network element; 

e-hvenn- a connect* - < ^ n RLSV <Re$s n 

element >at sign tet act >and b ran g« (3 0) co-located* i hybrid 
eoorfmator (355) in a QoS access fjomi (125) of said QoS bask pemce set (120); 

Svt v h^l'S « US. * * ' < um n t„ , t* L l « 

update from a station management entity (310) of said QoS access point (125); 

i k i $ c * i * 1 J }oS p.«;uv-efers 

for said QoS stream .from said connection request message and Sam said response message; 

obtaining in sak! station management entity (3)0) of said QoS access point 
(125) channel update infonnatkm firom a MAC layer management entity (340) of said QoS 
access point (1.25); 

management n ii' - ! - -e a-^iw c <J v " > o i « 1 " 1 i% 1 

manager (370); and 

, , s s 0 * < » i > ! n . t am ns«d 

eVN M.bid maw -t ~ « 1 v. <. a-rv Mao * »r 1 » -<> 5 u sV 

said. QoS parameters. 



to «Ui2fcfe PCT;l8l!?.'<..i"5J 

4? 

35. The „\ irpuTv < xeeu ; abie nis&uctions stored on a < enmaiu-n ,d<r i , 

• uw«^ 5sv>m,ouU U - Mr ^ J ^ vsfc tur 

compri.se the steps of: 

sending as internal message fxoxn. said designated subnet iN < ^ <! t manager 
(3?0)tosa ons mso* entity (3 1 0} of said x ict \ (125) that said 
t i < ; i In rasing a source address 

a J OB - « h l K' « t kl' t ^ ^ 

: creating * < - «t . t << <■ <. « > S r ^ oot it 

la sirs. ide latcos s a source address ideslinatioa triress and a.tefiie 

stream identifier field for said QoS ste&m; 

it < i s > \ » v <■ t <. > a rs I 

VS »VM 0 >i ^ «■ 5 1 

reserve resources for said Q&S sfe^ai; 

> ! Q< S eeo^ 

i 1 m . i ^ Oos s mou (130) a QoS action ! as\ ! , v i t ^ * 
additioivmodifieatk iox-iJm d s dd QoS parameters; 

sending ao internal confirmation message u i ^ MAC layer management 
entity (340) of said QoS access .point 0 25} to said station management entity (3 10) of said 
QoS acces point * i I; 

sending said stream identifier and said QoS parameters of said QoS stream to a 
i o * entity (310) of said source wireless QoS s ? J 

making m acceptance decision for said QoS stream, in said station 
management entity (310) of said so urce wireless QoS station (130). 

3d. I „ ^ * o i v < w i t -m 

medumH'BOt nnv. J » eemmee: c\cen?ah meiioas furdiei 

e- 'loo? o. the steps of; 

updating s ' ! > * . xuuka^QoS 

station (130) nog stream characteristics after said QoS stream has been accepted; 

sending a. positive response QoS action frame to said in/bod coordinator (355) 
t g n goi «ir « os >u v \« ai ^ r 'MOXWA' 

cureless QoS s it o (130) mdieaimg tsat said. QoS s si s; id o ree 

e - v , \ v„ >nu30) 
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upon receiving said positive response QoS action Irani e from said source 
wireY.^ QoS ^-itoo 11 30K$atd MAC . . < < ^ c-tk S *, 

point (125) \n^-!h h c;j i eln v ^ no ^ o >> \-> \ , >d 

said QoS stream; 

j v 1 ^ ! I Oon i i n *" 

! K > U * I - i < > ^ > 

entity (310) of said QoS access point (125) to said designated subnet bandwidth manager 
(370); a&d 

aeodingspoMi , o x ^< . o V ^ f«r» said 

c , . , i 0)to aid source vh dM\s * , 

eqK d < Q S stream. 

37, Cosrp i 1 ^ora «. 
i ,! oC'o^ n> Qo it.uv j x - > - 'v i c^H't 
802,1 Is Medium Access Control (MAC) layer (335) in a wh^eless local area etwo \ ( (X r 
vo U sop , n > i ^ 1 v x - u i p Oi 

utilizing Median? Access Control (MAC) layer (335} signaling to 
ocsnmamcate wife a higher layer signaling protocol comprising one of; a Hesow* 
KchtV,4i. hutocoliK^ daer . n > i - oo<<j ud tn'vi i Mammoth 
\ v v iou ^„ sd < |Ui ol ard 

0 o\ id «i£ & do* u Cv^ o 0 5 i k J 

1 - , v o!muproto< >1 

38. The ,o«rt)-i-^(. "C i <. ^ Mojed on a coropuier-rtjadaWe Co 

u * , v h 1 i K j ^ i v i n s on lot It 

^ r | . < o\> o 

! n x K ; > •> < N i >i % < f * 

, s , x i , ^ * 1 \ \i QoS oas i 

N sv ^ » fc v , x I M 10 n x N\>Ss.kitOT 

(135) so stud QoS basic service 8 fcl (120). 
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39. Fheco ite >red ou a a iorag* 

mediam (390) as claimed in Claim 37 wherein said CGinaaier-execatabie instructions further 
comprise the steps of: 

evai ^ o. - nifv. v?i f t -n ^<os Ux*> (3(9 uu 5 QcS use,;* \ie<NC\P^i 
5 v* < xf\T>l 

msr&saget s < a 

> < a a 3 > <. v. v , i „ u.m<o v 

a , << O a m t - N a , o 

i a u\ v ' n v k as tlrd- 

10 * j k ; i < n t «a{U5>, 

aieaV n v ' ? s - x i s i v. v. ' !\i - u\ u 

-hi _ 1 x " > v t j n * ■> 

- o m v. j h visage; 
^hwi \ - s *on wuele&> 

15 ^ < id a hybrid 

<. n h > *" s ' » <\ ^ ■* ' ^ en i s s v n 1 ! 

mqaesung re said designated subnet han<hakhh manager ;3?9) a channel slaun 
h a ~ -s a - < * ' 0 S v i * > ^) 

a, a, kj A ' 9 

20 H*VH> u \ S 1 ~>i H » 11 ^ \ \ e '» S s ~9 v. i tu 

snui)-- ■ pda , 

v - O i < ) * C < ! ' > - < >' ^ 

" 1 - s r raw between s < 5 < ! ec < QoS tion 
030) and said desdnahon wireless QoS station i)2S); 
25 parfo N * 

leaumg vud aa ^ v s- so a * \ s I as 

v i ^ o i'v r a \ ' < 1m - ! { ; n: frame 
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40. U\a",i a v\ * < o v a a v > I > - i 

\ tedium S J90) as claimed a- Claim 39 svherem said computer executable mstna lions farther 
rmaorde the aces of; 
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sending a response action frame from said M.AC layer .management entity 
(340 ? of said QoS access poi nt (125) to said station management entity (310) of said QoS 
access point (125); 

u< kv,^ ; nw ? i c^ >< 

5 (125) whether a minimum : ^ * « i rate between said souree wueless QoS station (130) 
and said destination wireless QoS station (135) is achievable; and 

I i \ ^ >N ^ ; > t 

cb n , i o , i s t ^ s t ^ to ^ 5 v a mub _c s «. dews! , , miv d 



41. * f a j ot p tes readable storage 

a OS v 1 < ^ ! i urthe! 

ort:nusedK s\|'N>-; 

15 &endim sal v < o s * < 

QoSaoces \ if « > i ' ! ! n in * i 

tkisgmnu ' ^ j n; v i < > > 

ItK \ss ^ v 1 <. K ^ 2 - 

used; and 

20 -,endM2 « hoghu k \o . < <d n 

Uequ*»3t> nwssa^e ( ! lexer signaling pn\ nmd subnet 

ui i» ^ 1 j > ' v < i i < i * f < * 1 N > o*. 



25 42. o i \-\\H i n i i< > 

medium (390) as claimed in (bain; 3d wherein the step d < * i a station 
management, entity (310) of said source wireless QoS station (130; a physical layer 
transmission rate between said source wireless QoS siabon (1 30; and said destination 
wireless QoS station (135) comprises the steps of: 

30 tnmsnv , . . > a 

vmxt v ^ >io K o>s w i n(H0)tosaio 

desn utb n e a dtess QoS stat or t 1 55); 

detenwininy whether saib destination wireless QoS station (135) acknowledges 
use inaaeuian uaesnbssree rate: 
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rudag said rsn:onnan &msmissio« rat« as said physical layer transmission rate 
a \n i u i.LvvV > i ^ < < i n i i - , s , 

- j k to said desdaadoa wireless Q ( >S station (135); 
5 do • l s s > j k 

tnuiimum a3k<v- <\K 

rats; 

manner lea channel status probe frames at said decreased transmission rare 
Lom said statioa manage * > \ i 

10 ik ? nat on « 4 in 

<. ' ^- ih a and 

us ng ^ decreased trans ujssjo 1 1 s , ^ 

if said dvs < < m > i ^ QoS siaikm (135) acknowledges said decreased transmission u\l< 



\v&w<um<> 



2/15 



APPLICATION 
LAYER 



PRESENTATION 
. LAYER 



SESSION 
LAYEB 



TRANSPORT 
LAYER 



NETWORK 
LAYER 



DATA LINK 
LAYER 



PHYSIC- 



- 2?D 
.,- 260 
-250 
..,-240 
•-•-230 
^220 



OPEN SYSTEMS INTERCONNECTION ®SI) L^BS 



FIG. 2 



3/15 



300 



LAYER 



TQ 



-315 



INTERMEDIATE 
LAYERS 



LLC LAYER 



-330 



CLASSIFICATION 
ENTITY (CE) 



-330 



-325 



370 



DESIGNATED 

SUBNET 
BANDWIDTH 

{D$By} 



- 335 



MO 



MAC LAYER 



- 355 



HYBRID COORDINATOR (HC) 
£—360 



HYBRID COORDINATOR 
FUNCTION (HOT) 



ret-m iOtij 

DISTRIBUTED 
COORDINATION 
-UNCTION 
(EDGE) 



355 



MAC LAYER 
MANAGEMENT ENTITY 
(MIME) 

^345 



BANDWIDTH 
MANAGEB 
(BW) 



• 390 
310 



SCHEDULING 
ENTITY 



350 
1/ 



PHYSICAL LAYER 
CONVERGENCE PROTOCOL 
(PLOP) 

375 



PHYSICAL LAYER 
MANAGEMENT ENTITY 
(PLME) 



FIG J 



4/15 



-■410 



420 



RSVP 



APPLICATION 



440 



,450 



PACKET 
CLASSIFIER 



POUCY 
CONTROL 



ADMISSION 
CONTROL 



■ 460 



PACKET 
SCHEDULER 



DATA^ 



FIG, 4 




CD 




\v&w<um<> 



( IB 



7/15 



m 
o 


DO 
O 

u_ 


0-2312 
OCTETS 


FRAME ! 
BODY I 


2 

OCTEi'S 


d 

o 
o 






OCTETS 


sequkeI 

CONTROL 


to 

o 
o 


ADDR3 


m 
o 




6 

OCTETS 


ADDR1 



8/15 





Is 




o 


•v- j< 




a:: L::; 


UJ 

" o 
o 



I- SOURCE 


& 




EE 





6;:*r ^ ex; t 
x co c 



• ; • P- 

IS 



CO 
CD 



SID 



920 ■ 



950 - 



970 



mm 

DOWNSTREAM 
i L IN ^ 



Jl. 



RSVP AT WIRED HOST SENDS A PATH MASSAGE REQUESTING 
A DOS STREAM TO BE SENT AO DESTINATION QSTA 



PATS MESSAGE REACHES DS8M CO-LOCAFED WAN HC/QAP AND 

S FRAME' OF 802 lis 



^ 1 CO-LOCATED WITH HC/QAP IN RESPONSE TO THE PATH MESSAGE 



ShSfS 

CEIAHDEL STATUS UPDATE FROM THE SHOE IN THE GAP 



PROM BM ID MIME AND SENDS IT TO THE DSBM 



, V r MS DHA1I >>> i AW 

MESSAGES AND MAKES ADMISSION DECISION ON DOWNSTREAM 
SESSION USING CHANNEL STAPHS UPDATE 



FOR AN ADMITTED SESSION THE DSBM PASSES THE SOURCE 
ADDRESS. THE DESTINATION ADDRESS, AND THE TID VALUES TO 
Eh SMS VF CAP >W bVEbA 
STREA" ' 



SPUE OF THE CAP SENDS THE SID AND GoS VALUES OF THE 
STREAM TO ITS. MEME OP THE GAP TO RESERVE RESOURCES 



( CONTINUE ) 

FIG, 9 



1010 



10/15 

FROM STEP 980 



SCHEDULING ENTP 



1000 

/ 



IME OF THE QAP SCHEDULE* 
;R THE ADMITTED STREAM 



HEME OF THE GAP SENDS AN ADD TS REQUEST QnS ACTION 
FRAME CONTAINING THE STREAM OPERATION AND QoS 
' 0 A,CG~» 



1030"- 



MIME OF THE QAP CREATES A MLME-ADDTS.rjonflrm 
MESSAGE AND SENDS IT TO THE SME OF THE GAP 



1050- 



107G~v 



DESTINATION QS'IA SENDS THE SID AND QoS 
^STREAM 

TO THE SME OF THE DESTINATION QSTA 
I 

DOES SME OF THE DESTINATION QS'IA 
ACCEPT THE HEW DOWN STREAM'? 



EYES 



SME OF THE DESTINATION QSTA UPDATES ITSELF 
WITHE .SANG 
SENDS MLME-ADDTS.resoonsa TO HC/QAP 



1060 



ME OF 
THE QSTA 
S W 
f * t 
F f N T 



1080 



1 coo 



FROM DESTINATION OS TA TO Tilt SME OF 
THE QAP WITH MEMEODDTSEnOcOoo MESSAGE 





SO j 


0 - . ' , 


TDSBi 


-OP o - 


AGE TO THE SOURCE \ 


HE LAN 



CONTINUE ) 



FIG, 10 




1100 



1110~v 



RSVP IN SOURCE GSTA SENDS A PATH MESSAGE. REQUESTING 
A CoS STREAM CONNECTION TO A WIRED NETWORK ELEMENT 



1120- 



PATi-i MESS ARE REACHES DSSM CO-LOCATED WITH HC/QAP AND 
IS SENT TO THE NEXT DSSM OR ROUTER IN THE WIRED NETWORK 



h THE WIRED 
X - SOS 
UPDE ' E QAP 



1140... 



DSSM EXTRACT- QoS PARAMETERS FOR THE 
MPLS OR ^hjA'H i^lNVl^AGLR 



1150- 



SME IN THE OAR OBTAINS CHANNEL STATUS UPDATE 



1160" 



DSSM MANES ADMISSION DECISION ON UPSTREAM 
SESSION USING CHANNEL STATUS UPDATE INFORMATION 



1170- 



FOR AN ADMITTED SESSION THE DS8M PASSES THE SOURCE 
ADDRESS. THE DESTINATION ADDRESS, AND THE TIN VALUES TO 
THE SME IN THE OAR AND THE SME IN THE OAR CREATES A 
STREAM IDENTIFIER ^ 







SME IN THE QAP SENDS THE SID AND CoS VALUES OF THE 
STREAM TO ML ME IN THE CAP TO RESERVE RESOURCES 



Fie, 11 



WW 
'from step mo] 



1210-x 


SCHEDULING ENTITY (S 


i j r° 




txop \ mm 


■ 



1220" 



1230- 



1240-.. 
125C 



12?0--\. 



.ME OF THE" DAP SENDS AN ADD ID REDDEST OoS ACTION 
\ ON \ No 
TO THE SOURCE QSTA 



- ^ " T UPSTREAM 
TO THE SME OF THE SOURCE QSTA 

DOES SME OF TBESQUBCE QSTA 
ACCEPT THE NEW UPSTREAM? 



MEME AT HC/QAP PUSSIES POSITIVE RESPONSE 
THE DAP WITH MLME-ADDTS.indlcsilon MESSAGE 



MEMO Or THE SAP CREDITS A MLME-ADDTS.conflrm 



, NO 



> 




Sr/FC r * fSELF 




SENDS MIME~ABDT£ 


.mmmlQ HC/OAP 



SME CP THE GAP INFORMS Ti€ DSBM AND THE DSBM 
SENDS AN RE3V MESSAGE TO THE SDUHCF. QSTA 



1200 

/ 



1260 
i 

SME OF 
THE QSTA 

SENDS 
NEGATIVE 
RESPONSE 



( CONTINUE ~) 



FIG, 12 



( IB 



13/15 



START 
SiDESTREAM 
SIGNALING 



/ 



1310- 



RSVF IN SOURCE Q3TA SENDS A PATH MESSAGE REQUESTING 
A QoS STREAM CONNECTION TO A DESTINATION QSTA 



1320- 



PATH MESSAGE REACHES OSBM GO- LOCATED WITH HO/QAP AND 



133( 



DESTINATION QSTA INITIATES RESV MESSAGE 
CPS, 



1340 



SGM CONTACTS SME OF THE HC/uAL TO 
OBTAIN A CHANNEL STATUS UPDATE 



1350- 



CME OP HO/SAP CAUSES MAC OF HC/GAP TO SEND AN ACTION 
^ ACS! 10 ffcS^ ^ EPF IN 



1360 "V 



THE SME IN THE SOURCE QSTA DETERMINES 

NTDTOORCE 

; A — ;AF 



SOURCE QSTA PERFORMS THE CHANNEL STATUS UPDATE TO 
DETERMINE 'THE RATE AND SENDS THE RATE TO THE MLME OF 
THE HC/GAP USING M LM B~ SIDE3TB EAM-8W-0UER V. rg 



[ CONTINUE ) 



FIG, 13 



14/15 



1410- 



JBOMSTEPt37o) 

I. I 



MIME OF HC/QAP PASSES TOP RESPONSE TO 8Mb OF HG/0AP| 




.am A M 

TRANSMISSION BATE BETWEEN 
Aires AAA 
ISASREEVAAt 



1440 



USE UPSTREAM / DOWNSTREAM 



UK 



1481K 



DSBM CREATES RESV MESSAGE AND SENDS THE RESV 
MESSAGE TO SOURCE QSTA TO UPDATE THE RSVP 
CONNECTION 



CONTINUE 



FIG, 14 



15/15 



FROM STEP 1350 



1500 

/ 



SV; > 


c " PiANNEl 


STATUS PROBE FRAMES TO DEO 









••1510 



1520 - 



1540 



1550 



1500 



DOES SfvlF IN THE SOURCE OSTA 
aECfciVE ACKNOWLEDGEMENT 
XNW o S JCNQSTA? 





NO 


MP W" ' ' ■ 

1 

FRAVES ! 


, * 


*■ 



1000 



ACKNOWLEDGED 
IQS1A 



C0MT1NUE 
TO STEP 1370 



13 TOE DECREASED TRANSMISSION 
OROAIIR THAN 11€ MINIMUM AEP0WA3PE 
RATE? 



YES 



OEM P - 

DESTINATION OSTA AT TOP DECREASED 

mm is in rat 




FE15 



INTERNATIONAL, SEARCH REPORT 



PC!/ IB 02/04753 



.' , 



IPC ? H04L 



F.?C~Iraernal . 3AJ, WP1 Data. INSPEC 



us mmmi arim :t ad 

27 



IB, 15. 
33.37 



20.24, 
25 ( 3G. 
34,35, 
3$. 39 



••/-- 



LIT 



di«K^f3:« : >i3: : ia 22322222.2/2^:;:;, 32233223 Viw 



• 2 -V-" 



i^i wo; 



21/03/2003 



page I of 2 



INTERNATIONAL SEA EC If REPORT 



| rCT/iD 02/04753 



> ,\ CON?: 



TENTATIVE : 



yoRKiNs mm? 

'Saline! 



Retrieved from the Internet: 

l \ M v a - < - 

H nu-o: s i 000.pdf> 

'retrieve 

the whole document 



2.6.1Q 

ntie. 

20.24, 
25,30. 
34,35, 



page 2 of 2 



i^reeNAiioNAt mmm report 



PC!/I¥ 02/04753 



EP 
WO 



4165401 A 
326810? A;.' 
016384* A2 



SO-il -2002 
3S~08»2001 



